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■ Full benefit of the filing date(s) of U.S. Provisional Application(s) is claimed pursuant to the provisions of 35 U.S.C. 
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Certified copies of the corresponding Convention Application(s) 
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2003-0 1 6765 ^- v : 1/ 

wan* 

Tffi (A) ttUt (B) (:^t^V^g$:3-Kt*DN 

Ac 

(A) RyimoEF!l#-if- 6 (CEIEO T<y SE^iJ O 9 T 5 7 2 3- 
6 1 6<7>T5 yKEfllfc^Tf W^R 

( B ) EjlJ$OE?!lft 6 KfElfetf) T ^ y BIE^iJO 0 h T < J 23- 
6 1 6<DT< ymMmiZ&^X, l^L<lit1B^7^^1t> #A 

[WM^2] TIE (C) Sfcfl (D) ^t^W«*3-Kt4DN 

Ao 

( C ) E?J^wE?!lff l 2 t:Efco T < y &E?!)<£> %t < J m$&& J % 2 l 
-619 <?)T < y^E?!l£W1"& * >^^f 

(d) e^oe^j*-^ i 2 nf£*c<7) r 5 y ^se^ijo *> r $ y 2 1 

A, ttfrU i fct±3j£t£*-g-trT5 y »E?!b&» £ *K fro**?* K^fiKfl&ttSr* 

1-&y >v*y k 

[fjf^3] TIE (E) Sfcfi (F) t:^t^^^I^3-Kt^DN 

Ac 

(e) izumnr < smsmzm-tz 9 

(f) se^j^osE^ij*-^-6 KfBfc^Ts y^se^j^ijv^-c, l^Kiiwr 
^y^<7)fim> ttin, s £t±M:£^tr7^ y^E?y^&*K 

[»#£4] TBS (G) Sfctt (H) i:^tr/A^S^3-Kt^DN 

Ac 

(g) se^ij^oge?ij#-t 1 2\ l z$m<DTs.smmi\zmir2>9>^9n 

(h) ee^ij^<7)E^j#-^ 1 2 ^fB*t<7>T * y ke^k^t, 1 £l < i^io 
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&m 2003-016765 ^-vl 2/ 

ifA, ttftik ^/z(i^^^tfT^y^@e^j^^^i9, 

[»^5] TIE (a) ttzli (b) C^fDNAo 

( a ) 5 ^mm^mmw^^^mmm^ 1 2 7 - 1 9 0 s 

otfi*@BTO^&&DNA 

(b) m$m<7)mm-%5 ^m^mm^d ^om.m^ 1 2 7 - 1 9 0 8 

[»^6] TIB (c) Sfcfi (d) t:^tDNAo 

( c ) mm^mm^ 1 1 ^tmvi&mmw 9 ^i&^t-t 121-191 

(d) @B^ja^@e^J#-^ 1 1 izmm<7)mmm<D 7 %<r>^.mm^r 121-191 
7 <Dik mm t m %m.mm ^^^^DNA^f'j>yx>b^ ^^T-e 
a^7'j nxu ^o^y^ v4Lm%i±*mi-z>9>^9n*^- ki-^dn 
a 

[lf*^7] TIB (e) i^tt (f) C^tDNAo 

( e ) @£?im<7)g^ij#-^ 5 \<z-um^mim<n *»oist^ 6 1 - 1 9 0 8 o 

*fi^SB5^ <b & & D N A 
( f ) mmv)W.m^ 5 ^fE*c?>ifi»@S£iJ<7> d *><0*a^iH§- 6 1 - 1 9 0 8 <D 

^I^n- Kt&DNA 

[»^8] TIB (g) £fc(± (h) C^tDNA, 

(g) BB^J^OBE^J*-^- 1 1 tc|B«<0a*EyiJO9 *><7)^#-^-6 1-19 17 
?>:&^BE5 r !l^<b&&DNA 

(h) SB^<7)@B^J#-^ 1 1 lztzm<Dmmm<7>7 -*3 0±fi*#-^6 1-19 17 
<7)ta*SB^J ffllift & 4^*SB^iJ ^f)^4DNA^MJ>yx>F & TVn 
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[W*3l 9 ] fjffi* F'Jyyx^ 1XSSCM0. 1 % S 

^-ftlfr—M KfEffctf) DNAo 

[IMt^l 0] m^TMl frh 9<^v^-rtL^— ^{Cffi^DNA^Wi-^a 
J&x. DNAo 

1 1 ] 1 0 KgE«0&&x.DN A^*A£ *ifc5&K*KBMBI 

^K^*5R*fflv»T, *m«fcT^ >mfrfrt>V'<'7T K«r»irr* 

[3§Wi#.ffl£i£HJ] 
[0 0 0 1 ] 

vz<Dmmi> l < im^^mm-r^^^y^ v ornate mzm-f&o 

[0 0 0 2] 

[«<7)»t] 
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i 

[0 0 0 3] 

(^TZ-77->i:f^-?)) <hj£flL-^? 5 >£ffiv^77& (Bull 
.Chem.Soc.Jpn. ,34,739(1961), Bui 1. Chera. Soc. Jpn. , 35, 1966(1962) ) , Z-T 
£:i£HL 5 >St- / f-^^^x^^fflv^^ft (Bull.Chem. 

Soc. Jpn. ,37,200(1964)) . Z -77-^7^ * 

&^r*fe (^ti) > 2-m-ynet-;wNo>fKmat, n- ( 

[0 0 0 4] 
[0 0 0 5] 

aBt&RJD 75 ? lA<^Q'btlTV^ 0 (R/£l) ^jati^ z-r^ 

T7->^^^^x;UO^jt^ (#^^3) , (Rfc 2 ) Otfiji: LTfiT 
■tfiV7i-;V77->'if^^f^tnd' i/>7 5 Kj&» "b <07-bf ^7 jl — 
/UT^-^nfi/VT? KO«ji*S (*#^tl) **$£tf<b*L&o NiftS 

fr&3) <omt LT(i#fFW0 90/01555 (#^tt4) ri**> *K ^x.(f7^^r- 
>j^;i/jc;*-r;i/£ n>f v>T ^ Yfrb<?>T -> > T ^ K4> 
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yr8Lfr*M^&mmRJ& CRJo 4 ) Ofllfc LTti, #ltEP 278787A1 

5 ) EP 359399B1 (#ffp£m 6 ) 7j ? & 0 , M ilff Dy>xf ;l/x^f JVi:7 

[0 0 0 6] 

mw?xM 1 1 

#Hfl¥ 1 - 9 6 1 9 
[#M2] 

#^¥6 - 2 3 4 7 1 5^m. 

WmUE5 3 - 9 2 7 2 
»M4] 

WO 9 0/0 1 5 5 5-t<2r^ 

MWXlR 5 ] 
EP 278787A1 

EP 359399B1 ^teW. 

immxm. 1 i 

Biochemical J., 163, 531 (1977) 
[0 0 0 7] 

±M<» (RSI) frb 4 ) 0^-/£0«=p-eft^^fffi^^it^<h^i9#^> 

[0 0 0 8] 

L ^ L & ^ b , (RJS 4 ) <D%ftm mm? 27S787AD H (iJaiTO* # & ffl 

m&tfh^tzo (i) ^-7°^ K^iSjs^s^Tiiv^ (2) ^-f^v^mum 
mhtiz., (4) iaiii^i^t^i, (5) 77 if, mm, 

is <fc (7+1- y 77 n =• -fe* (Saccharomyces) MJWOi£#l£5fc<7>g|m&ffi^&^j£ 
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[0 0 0 9] 
[0 0 10] 

±Mum^m.^%mm^mutz^^ ^m^himtzK^Ltz^-y^ k 

(Empedobacter) JRKJR-TSiHH^ib^"/?- K££»& < &$f% 
[0011] 

[1] Tie (A) Sfcli (B) HarT* n- Kf^DNAo 

(a) fe?ij^<7)K^j#-t 6 icfemo t < y wmw Hr^y 2 3- 

( b ) mm^mm^r 6 icismco r $ ; mm^ o^tu mmm^ 23- 

6 1 6<OT< SB-m^S^X, 15£L< &mm<DT< &3c> #A 

[2] TIE (C) £fct± (D) ^f^>^S*3-KtSDNA 0 

( c ) se?im?>K?!i#-^- 1 2 tciemcT) r ^ j wm\\<r> ? 2 1 
~6 1 9<t)t^ smmzGi-z* 

(D) E^E^l 2Hl£«<7)T^ymS^iJ<7)d^T^y^*#-^2 1 
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[3) Tie (E) ifcti (F) C^t^W^f^^-Kf^DNAo 

(e) i£^j^<7)@^ij#-^6 uiBfcor < ymm\\z#'fz> ? 

(f) 6 izmm. <ot< smnmiz&^x, i^l<i±»7 
</m<vw&, nx. ma. ttziimz.z^&7<;mmfr a» 

[4] Tie (G) itzli (H) l/ZTF'i''? W^S$:3 - Ki~<5> DNAo 

(h) mm^mm^ 1 2 hibirot ^ j mnm^is^x, 1 < (iti^ 

T^/i^t^ &3c, JfA, #iP, £fc«±&f£fc^tr7 5 yffcE^JjfrfcfclK 
[5] TIB (a) Sfc*± (b) C^tDNAc 

( a ) SB^moSB^Jl^ 5 tCfeaoia^S^ijO 9 *)<7)tlff 12 7-1908 

(b) mm<vmm^ 5 <<ztm<Di&miw o iboiM&m^ 1 2 7 - 1 9 0 8 

C6) TIB (c) £fcf± (d) C^tDNAo 

( c ) mm^mm^ 1 1 ^m.^m.miwo ^(omm^ 121-191 
7 ommm ^^^^dna 

(d) @B^mogB^j#-^i 1 iz$m(7)i&mm<Ddib<Dmm%r^i 21-191 
'Wry ^xu 7^0^-7°^ Y^fcxk l &.^-$z>$y^>7% i t-=i- K-f &dn 

A 

[7] TIB (e) Sfcli (f) C^tDNAo 

( e ) ee^m^BBSW-S!- 5 HfB«cOifi^@B?iJO? *,coJtl^#-t 6 1 - 1 9 0 8 0 
( f ) m^com^^ 5 HiBfW^BB^JO ? ^OJta^-^ 6 1 - 1 9 0 8 0 
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■ 

KfSDNA 
[8] Tie (g) ttzii (h) C^fDNAo 

(g) mm^mm^i 1 ^fsmo^se^j^^ *>o&&#-^-6 1-1917 

(h) E?iJ^O&?iJ#-5|- 1 1 lCfEft<7)l£^Se^iJ<7)9 *><7)^#-^6 1-19 17 
©&3feE#l t fliffitti%iZm&Mfr ^^DNA^F'J>yx>h ^MTf^ 

y^K£n- Kt-SDNA 
[ 9 ] mfffi^ f'J>yx>f IXSSCM'0. 1 % S D S Kffl^ 

i-*^sftjs-c6 or-c^w^^^^-e**. -hffi [5] #»<b [8] ov^-f 

do] ±ie en *»t> [9] <v^?tifr~m^um.<DDNAzm-r&m&z. 

DNAo 

[in ±e [10] i/zumommz. d na^sa $ a^^g^mmo 
[12] _Lia c 1 1 ] K$m^mmmm*i%%i^t%m u jg***? «t cr 

[13] _hffi [1 1] JC8B«o^K|g«l«fflfla«:***-C^*L-CJg*!»*f#, 
, y^y'fKWim 

[14] 7.14 y^/^rr 1 ) i]frtf*z/WLfrbT^yj8Lfr£fr 

m*m^X, *W»t7^ y$LftfrhV^-?1- K«rt*aSi-«it*#a 
[0 0 12] 

SE^<7)Be^J#-^ 5 KIBttODNAKJ: 0 , E?iJ## 6 lztm<VT Z J 
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[0 0 13] 

[0 0 14] 

(1) ^BJcODNA^^ ■f&ffiL^M 

f&fttli, ^7°f-K|£^ (-CONH-) K&tfZ>i])V#-)vn& (CO) 
NH) £j£5K)-<h£^9o ifc, «3*ffl#^£^T, JjMc r^^K 

[0 0 1 5] 

ii, & l < t±y 7^ >nv<y r-u 'y&mizm-f&fflmteFtfW r *>ti. £<oMc 

fatfjiHiJ-y^ K/^y 9- (Empedobacter brevis) ATCC 14234** (F 

ERM P-18545^. FERM BP-8113^) , ^7r/nV^f 'J^A -x.y,tf- (Sphi 
ngobacterium sp. ) FERM BP-8124^ 5 lptf <b tL& 0 i K^y * - 

ATCC 14234^ (FERM P-18545^, FERM BP-8113$0 i> L < Si* "7 ^ > =*W 
-r'J^A (Sphingobacterium sp.) FERM BP-8124^(±> ^H^^ 

[0 0 16] 

iy^KV^y*- 7UH^ ATCC 14234^ (FERM P-185451*, FERM BP-811 
3*fc)(i. 2 0 0 1^10^10 tc^^f KftAlIK«l'^l%^Tti«±fe^ 
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2|$ m 2 0 0 3 - 0 1 6 7 6 5 ^- v : 10/ 

ft-fc>*- (B#H£irtll&o< jfr|T*lTB l#Hfe n$6) K#f£S*i, FE 
RMP-18545<7)f:K#-^^t# £ *K £ <b 1 4 7 J? 8 B #J^Ti&&A 

it jt#c#T ^fiff^0f#f^^^!t-t > ^ - H & v^T , 7**^* h tc^cT < ^ 
ft^t^tu FERM B P- 8 1 1 3fim5-Ztifz'$k£.W?:'&Z> (Ml^O 
%:7F '. Empedobacter brevis AJ-13933^) o 
[0 0 17] 

77 ^ y =Ts<7 f'J^A z-7, \£ - AJ 110003l*(i^ 2002^7^220 \Z 

n^n^A^mmm^m^mmm^mt-ty ? -cim^tu ferm bp- 

8124<7)^:K#-^^#^-$tLrv^ 0 ft, AJ 110003(FERM BP-8124)(±, &T<D$~ 
tzo FERM BP-8124^(i > WB (0. 7-0. 8X 1. 5-2. 0^ m) , 7~7^m±, 

-7) im£?>t£gj: 19, 7-7i 7-*) <y^izm-fz>mmtMfc2tifzo m 

->yt KD7- -tf 7 ^ T - 4f ? 'J >*PtK^Hf14^ -t? 7 ^ > 

in*^»»tt, /?— n-> ?*--tf l - r ^ 

f'JfA 7. e 'j 9 A Ol«MKtwfg<R1-4 - t WJBG L 7t 0 MK16SrRN 

7 A t M i> M^* ■=& n (98. 8%) * ^ L ^ K— Weir h £Mi & o tz 
Z. t J: 0 > Ziffle 7 >f > ^Vn'^t- U -7 A kf - (Sphingobacterium sp. 

[0 0 18] 

(2) '&k£.®}<Dmm 
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^>tL(f#c$upi(±^<. misvfizmm. mmrn, v^m, titnm. mmj*>, 

[0 0 19] 

[0020] 

M«.<bLT{±, ^gtrv-t-^A, *£ltT>^-^ A&^o&Ml^y >^ 

[0021] 

fti^Sfi, tr^^SM*, ffi#0*%Kffiv>&;lt&^*jB*: 

[0022] 

15-4 Ot^iitp H^ct^fiS^ril^CMKtOO 1 2-4 8B#P^IS*t 

[0 0 2 3] 

(3) ^HOffiM 

^B^c7)DNA(i, ^ / f K4ift ^ 3 - K 1 1, D N A T** ^> o C<7)^7°^ 
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[0 0 2 4] 

jc>^H7<**- fajxJfFERM BP-8113$cOffi#7^<b, jgW 

7^777^- Pf-f t>jcj|^07^'7 7^-, ^it^n^ b^■7.1• 
[0 0 2 5] 

l^-f ^>3c#^ n-v h ^7 7 ^ -m<r>UWt LTIi, Q-Sepharose HP (Tvv 

mmz^z t mmmma phs . 5 co^T-e»^®55-^niiR$ tL^> 0 

[0 0 2 6] 

PJI-f t>^07|-^77^ — fflJH#^<h LT(i^ MonoS HR (77->tAttg) rt ? 
*i-2> o Wit £-a-tr ffiffi ?<££ - <b (Dfefotkltfrtz ii 7 A iciim $ -tfrT^ 
g||t£#7AK:iE^£-<i\ ^^A^gfe^L^m^, «i*^<7^«£ffiwT^ 

iv^ 0 MonoS HR£fflv^i#^tc(2, 77 7 A L7»|£5?ff2, 0.2-0 

.5 MfIS(7)NaCl-e^ttl^tt^o 
[0 0 2 7] 

iz£ O^-KffiSiT*^ &<> rfr&Mfi n v h ^7 7 * -ffifitei: LTtt, Sephad 
ex 200pg (Tvv^AtfcSO ^W<b*L&o 
[0 0 2 8] 

±SB«i«*f^^i3v»r, ^*^^tf®^(±, m^-r*^^^<t o^-m^o 

[0 0 2 9] 
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(4) ^§§0^(7)DNAio«t 

(4 - 1 ) $^(7)DN A 

$H^ODNAt**SS^Jff 5 tcfSft^ia^-f- 6 1 - 1 9 0 8 <7>£&E?iJ 
7^£>&&DN Afi, K/<* 7*1/^ F E RM BP-81134*J: 

zthtzi><7)^$>z> 0 mm^- 5 izum.^>ik&^ 6 i~i9o 8oia*ee?ij^<b 

^^DNAIi, 3-F'y-l>^ (CDS) pP55*"C^>^> 0 la^#-^ 6 1 — 19 0 

iyvi-^mmmakm^e 1-126 co$«-e& 0 , y*?nw&\* 
mm&^i 27-190 8c7)fnt-e^^»o 1- ^yi-wim* 

i-^mm. «; - ^-e^iio^t* 0 , - ^-s^ij^n - k-t& u - ^-^-7° 

&o ifi*#-S§-l 2 7- 1 9 0 8 -Cn- K£*l& ^ f fcfc*> V - 

[0 0 3 0] 

#^<7>DNA-e&&E^iJ## 1 1 HIE«<7)^*#-^ 6 1-19 1 7 <7)ll&g£ 
tah D N A 14, * 7 <i > nV^-r 'J^A x7 fcf- FERM BP-8124$c <fc <9 
#l?*ifc4©t*4., Se^iJ#-^-l 1 Hffi^om*##6 1-19 1 7co±aSSS 
£iJ^fb££DNA(i, (CDS) flB5-Cab*o £3£#-^6 1- 

1 9 1 7<nwa&mKiu ^y±)\<mm&ttimzy'*?nw$Lti)^ttix 

\*ho l/ri~frWMW&\±$&k%^r% 1-12 0 «K 
flitfiifi^g^ 1 2 1-19 1 7<^)««^**o *#P^fi, v^^-;U 

Efllfc^tr^:/*- K»3R^>/<^Kil^f-fc, lS»L^^ V/<^Kt Lt^7 5 
f - Kg£* >'*?%&<tt<DM1jZ&&-f2>o E^J#-^5 HE*OE3RItw#in 

& -> ^ e^ij (4 . - ^ - se^ij (nmxM, mmv-r- mmM k =j - k $ 
K&a trnfeztiZo tR&m^- 121-191 7 -en- Fztihty^tn, -t 
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[0 0 3 1 ] 

&jo, mT^^tf^^l^OAfS^-a^^^vS^^^^TIi, Molecular Cloning, 
2nd edition, Cold Spring Harbor press (1989) & t'mzm^m CTft 0 - t 
tfT: § h o 

[0 0 3 2] 

i;<7A x^k'-o^feftDNA, i L<liDNA7^77'J-*^, PCR ( 
polymerase chain reaciom White, T.J. et al ; Trends Genet. , 5, 185(1989) 
#BS) £tzl±^4 7*V N-b'-ya >m;oT^t#1-^-<!:75 ? -e^^o PCRC 

fflv^-7°9-r-^-(±, ±f£ (3) o^-em^L/tJ; 9 ^LTfflM^tL^^^ K 

& n sic? v » t ^ $ ti tz ?m t ^ j mm*\ k »o-v> -c i&ttt- & ^ <h # 

K«fl&£££fllfi-t * - t # & o E?!)#-^ 5 K iB« $ ttfc , 'J - V- E£!I43 
«fc Wf3- KflltO^ ««*JflSi- * *ir£ £00 K £ * £ . 

JM^IftKli, 5 'ffiOy^-f v-t LT(iSE^iJ#^-5 K*3V*T«Ufe#-5-6 1 <fc «9 & 
±«EO«i«OJfiafeE5U**i-« -7^ >f 3 >fv-t LtfiMt 

#1 9 0 8 X *) &T»0«J*O^E^JMIttWfcE^ : S:^1-<& 

[0 0 3 3] 

77>f v-<£<£j£f±, $Jx_(£\ Applied BiosystemsMDNA^JtH model 380B 
^ffflL, ^*7^>f hftS:fflt>t (Tetrahedron Letters(1981) , 22, 1859 
ffti:iot»^o PCRRJkli, 15iJ£(^Gene Amp PCR System 9600 
(PERKIN ELMERttgSD ~Bl LHaKaRa LA PCR in vitro Cloning Kit (SiBafittSO 
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o 

[0 0 3 4] 

^HJcODNA^fi. -y-@£^iJ^^tf^joJ;^^ ^v^O^f til: 
@E^J^^@e?iJ#-^5 ^Ifi«cOCD S^ib^-5>DNA<l:^®6tJtC|el-(7)DN 

^<b. SB^iJ^^g^iJ^-^- 5 HfSfc<7) CDS <h*lffi^^±M@^iJ 
^fb&£DNA& L < (i|iqil^E£ij7^PM£*i&7 0 n-7\b7 h 'J >v*i> h 
^MTtvN^7''J^XL, ^7°^" K«^14^W1-^»^ 7/^Sf£^ 

- Kf^DNA^flf^C^CioTk ^H0^(7)DNA«h|IM^^(W)-'(7)D 

NA7H#<b*i£ 0 
[0 0 3 5] 

E^OE^*-^ 1 1 lCg£«<7)C DS^«b^*DN A fc|ISWlcra—<^D 

zvkw-r&fflffi.%£frb. mm<omm^ 1 1 csehocds tfflww^jas 

E7"Jj&><bfc*DNA& L < liR^E^^P$££*i£7°n-7<h7 h 'j >yx 
> h ^iftTt^/f 7<; X U ^o, ^7*?- K^jSmtefc^Tt* * jR 
£rj- K1-^>DNA^#St1-^Cl *^^)D N A t H«#JK|S|— 

ODNA^If'btL^o 
[0 0 3 6] 

, DNA7*o-7'l±7 7^ < K^7r-v^^^-tc^n-->^$tt^:t£*E 
[0 0 3 7] 
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mK 2 0 0 3 -0 1 6 7 6 5 ^- v : 16/ 

08*. If 5 0 %&±, «fc 0*f * L < (i 8 0 %J^±. $ t> tcftf- 1 C < ti 9 0 %&±<D 
*«t*S6 0 , C, 1XSSC, 0. 1%SDS, 4flL<li, 0. 1 

xssc. o. i%sd sizfflmt%iM.mm^^4 7**) xir&&i$tfmi>fb 
ft** z<d± i 7°i) ^4 xir2>mmT-<Dtpizi±m^izx v v7°^ k 

tL^tcov^Tfi, 7TOo3§ijL^ $g^&*t±T3£^$-£"£\ 3§ii 

& o 

[0 0 3 8] 

fzfz U ±IE<7) J: 9 \z* Y 'J > v>i > h tzM%X^4 7'*) ?4 X-*-&j£g£E#| 
50°C, p H 8<7)^#T"C\ 7cfc**fiXE?!lfcJ: 0 3- K£*l<2> 

, BE^iJ#^-5 Kieftoi&XgE^Jco? -£*a^#-t 1 2 7- 1 9 0 8 

z&mmiKom&iZ'D^xnw-f&t, 5o°c. p h8^tt\ Eyy#-^6 
nis«(OT^y^s^ij<7)9*)T^ym^i : -^2 3~6i 6<7>T$.sm&mzm 

9 0%m±O^?f&^^^#Lrv^i^75» ? Mi Lv> 0 
I0 0 3 9] 

E^J^oE?iJ#-^ 5 IZUMO CDSi:J:^-K$l^7<; BfcE$ltt. E?« 

i^g^ijff 6 tc^s tL4o * fc* ae^j^ose?ij#-^ 1 1 kssiroc d sc^ 
n - k s r ^ y WHsma. mm^mm^ n^^^o BE^j#-t 6 iz 

tmZtltzTZ; Kit, i)-^-^. 7°^ K 1 1&m 9 >/< * jf 



tUfiE# 2004-3008115 



<$m 2 0 0 3 -0 1 6 7 6 5 ^- v : 17/ 

-g-i n, r 5 j m%^%^ i-22i -ca* l> - yiz&tz *k 23-6 

W&&*7 1~20* tWJ - r-^y'^- KK*fc «K 2 1 ~ 6 1 9 £ -Qii*l&Mk9 
[0 0 4 0] 

\zmt> h-r. mm^mm^- 6 i> l < t±E?y## 1 2 kieirs *u:7 * y m@e 

H) tc^^^L^DNA^lffi^ti^o. 
[0 0 4 1 ] 

(a) mm<omm^- 6 kse«o 7^ wsm<o 0 r ^ y nm&&-% 23- 
( b ) mm^mm^ 6 kie«<s> r * s muw 0 23- 

6 1 6<7)7^Mt:i5^t, 15gL< imm<OT< ;Kofft, #A 
, ftilK i £(iigfc{i 5: ^-tfT^ y^BEWb& 0 > is>r> K£j£f&tefc*1- 

[0 0 4 2] 

( c ) E*»j£<aEyij#-3- 1 2 iciBfco r * j mmm H7^y am&#-^ 2 1 

~6 1 9<7)7^yWiJ^tt^^>^^S 

(d) mm^mm^ 1 2 kie*c«>7 * smmmvi^T^sm&sm^r 2 1 
~6 1 9<dt< ymm^z^x, nLdiSi^T^ioii, n 

[0 0 4 3] 
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!&m 2 0 0 3 - 0 1 6 7 6 5 ^- v : 18/ 

(f) mm<7)^i^6iiZ%im.(OT < ymm^is^x. i?L<ii»7 

[0 0 4 4] 

r^yiloem, JfA, ttin, i^Mli^^-frr ^ J mmw^ta 19 , 

[0 0 4 5] 

, Zbtzftt L< fi2 ~ 1 0mX"$>2> o tztzL, (B) . (D) > (F). (H 
) w^for^ ymmtz&^x 1 £ ^{iiHS^T^ ^ 
HA, tt« /zt±^i^-i-tfT< ymm^m^-^ii^ 5 0°c, pH8</)| 

v> 0 #iJx.t£\ (B) ^i:o^tPJt^,^ (B) SS^iJ^<7)@^iJ#-^ 6 HIE 

mt tz&m&z^&T < y mm<Dm&izit^ 5 0 P h 8 <7>^#T-e@s?im 

JL<li8 0%J2Jl_t, $ hl,zift t L< (i9 o %&±<7)mmmvk*i%w it c: 

[0 0 4 6] 
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mm 2 0 0 3 - 0 1 6 7 6 5 ^- V \ 19/ 

aMt^>m RV^mm* ^ - Ktl»DNA^§#t^iyx'J t:T«lfflS 
^^BSMi^{iN-^^;i/-N' ho-N-- Fnv^7-y> (NTG) 

[0 0 4 7] 

±!BOJ:9£tfti£<BltBI, KM. ftiHK Sfcli&fl^Kfi, tft^ 

hj;«9. se^m^se^j#-^-6 *fc»± 1 2tcfem<^>^®£iisfittKi5i-?)? 

K"t" -5> D N A btl& 0 
[0 0 4 8] 

g^it * ^ -t £ - 1 **T § & o 

[0 0 4 9] 

, ii/iU^T n 'J (Escherichia col i) f©iyx'jk7lil, .x>^K 

^^V^;!/^ X7'f 'J^ (Bacillus subtil is) ^litftttSl^OIilll 
JieL ^y*07/fW -bl/tfvi (Saccharomyces cerevisiae) ^ fcft:T .X 
■f -f tfr-^X (Pichia stipitis) . 7X^;V+>7n • ^- V -tf (Aspergillus ory 
zae) ^tii:i6ht^I^ S-fflv^ifc ^"C § * 0 
[0 0 5 0] 

*^<7)DNA^a±^SA1-^>^^fflv^am^DNA(i. M^^«t 9 £ 
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mm 2 0 0 3 - 0 1 6 7 6 5 ^- 9 J \ 20/ 

[0 0 5 1] 

m%^DNA£fe^mm^mAt&tzft(Dfim$rte&t Lt(±, D.M.Morrison 
(DUii: (Methods in Enzymology 68, 326 (1979)) & & v^i^MJ&Srtalt^ 
)Vi/^7 AtMLTDN AOii^t4^ii1"^^ (Mandel.M. and Higa, A. , J.Mol. 
Biol., 53, 159(1970)) m^mfhtiho 
[0 0 5 2] 

m-f&^mmfoftxm? w^s^^u * y^tsomxw (inclusion 
body) ^mz^&fcWM** L^-mm^mt Lxmfbti&o z<D%M$Lm 

. <b & * is £ x/ s w <7) ? > j <? * % z mmm &b&m&ft kx^xm 

[0 0 5 3] 

> - 2 6 1 - 2 5 7 9 3 1 -^fft) < ?>« ? &£o 

[0 0 5 4] 

-Uracil, ^m&%*y*?g;MAfat LT*#rtU*»$-fr&i 
[0 0 5 5] 
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mm 2 0 0 3 -0 1 6 7 6 5 ^- v I 21/ 

[0 0 5 6] 
[0 0 5 7] 

0lxJf, T 7 /n^e-^, I ac^nt-^, t rp7'n^-^, t r c "7° 
n^e-*. t ac^ot-^ R^O't-^, PL7°n^- 

^^<0^^-/n^E-^^tfe>tL* o ^?-<hLTfi. pUC19, pUC18 

, pBR322, pHSG299. pHSG298, pHSG399, pHSG398, RSF1010, pMW119, pMW118, p 
MW219, pMW218^£ffi^£.T t&X£& 0 tCi 77-vDNA^^^-iflJ 
ffl-Ci&o S<bK, 7n #A DN ABE?!] fcS&S 

[0 0 5 8] 

«t < , ®JxJi\ T7gene 10, |8-#7^b v^-briUS^ 7*t: Koi 
[0 0 5 9] 
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mm 2 0 0 3 - 0 1 6 7 6 5 ^- V : 22/ 

[0 0 6 0] 

m^h&?-<^-?*mt-$'z>^ti)mt l^*§^&& 0 <e> * - ^ * - 

[0 0 6 1 ] 

)v?-u\£-m.<Di>(Dm+tL<, Co iEiM«r»i*t^y7^< 

K\ ii(fpUC^07 e 7X5 K^pBR 3 2 2^<D~fy^^ F&Z^lt-trOWl 

mmmifhti&o ---e, rt§s#j t*±, si^t!i, ^> j*a, 

[0 0 6 2] 

i tz , MVXmW SrSSUf * fc, * * - ri*T > fcf v U >It14itfE^ 
PROK^ (^n->r-y^S^) > pKK 2 3 3 - 2 {^u-yy-y ?M) iifr 

) o 

[0 0 6 3] 
[0 0 6 4] 

IMi D N A ^ffl v^TClf I ^ L, ^<7)A^^^«-T^i:, ^7* 
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mm 2 0 0 3 - 0 1 6 7 6 5 ^- v : 23/ 

mm-tzz t &v xyxnr ^ j m 1 o 9 w-^i+t m% 

SmiftoJjfe. teXmZmmi&ZMftl-r&Jjmilllolecxilar Cloning, 2nd e 
dition, Cold Spring Harbor press (l9S9)^HfBfc£ HX^Z> 0 
[0 0 6 5] 

[0 0 6 6] 

[0 0 6 7] 

Z>\z\±^ WT^M^m^o ^^■f-K^*3R*&v>t±^-Oi»'& 

^immz^t, traarffflt^o $e>tw, ^scicct, ileitis 

[0 0 6 8] 

(#Ux.f£\ 6M. pH5~8) («x.lf8M) & ^#lf c, *l& 0 

[0 0 6 9] 
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Wm 2 0 0 3 - 0 1 6 7 6 5 ^- V I 24/ 

m^til£& < . ifemt LT(i2 OraM - 0. 5M, p H <h LT(± 5 - 8 ri^tf <b 
[0 0 7 0] 

&$LTMmo* y*?mfkm*, 500^/mi gjR&TKWix.aoTW * 

[0 0 7 1 ] 

(5) $^ODNAT*3 - K$tL-5»ttS 

OOmM, L-?~)\s?<> 2 0 0mM^^trl OOmM^^^Ifl (pH9 
. 0) £ffiv>T, 2 b'C^WLftfcfcZ^t&li&tfmifhtiho 
[0 0 7 2] 

lOOmM. h-V^t^y 2OOmM^tfl00mM*^iiii (pH 
9. 0) 2 5°CTKfc£-&tz0ki$~Z:\ 1 ftfflK 1 /umole<D^7°1- YZ 

tkfc-fzmmmzimz (u) ^te^l^o 

[0 0 7 3] 

:£!Pj?<7>DNA-Cr7- K £ * KMUS? 
[0 0 7 4] 
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mM. 2 0 0 3 -0 1 6 7 6 5- ^- v : 25/ 

<b^7°^ K^Mt^iTJ^U Tlfi(i)~-(iv)<7)^#T^i3lt^ v'^^f K 
. 0 3mM/Mi, J: ijfiPS L< {± 0 . 3 mM/^i, m^fti L < ti 1 . 

(i) lftfB#>l"K* ->J&5fr&** L-7 5-»f-^^f^®S (lOOmM) 

(ii) flfff£T^ Z/J$Lft-h\ L-yns*** (2 0 0mM) 

(iii) pH**, 9. 0 

(iv) (ivWm&MttK 9>s*?AtLX0. 6 1mg/ml*l 

[0 0 7 5] 

[0 0 7 6] 

t Lt 0 . 0 lmg/ml^ JfiKliO. 0 2 m g /m 1 ]<k±<D& WP<n 

m ^tortr^?^ yzmmvoKt Ltzt^zs-zn) >; r> h^;w-tc 

[0 0 7 7] 

^^ttOiiJ^tCO^TJ: DAttWfcWfcW**:, 75y»x^t75 

lOOmM, L-^*;U^^> 2 0 0mM^tfl0 0mM*^MI (pH 
9. 0) Srffl^T, 2 sr-C^RJE^-fri^feT&^f^^Ao 
[0 0 7 8] 



ffl8E# 2004-30081 15 



!&m 2 0 0 3 - 0 1 6 7 6 5 V \ 26/ 

[0 0 7 9] 

*-r;K n-7"n kf;i/i^T-;i/ > iso-7°n tf ;i^y -r>>K n-^-f-^J-^-r^K iso- 
[0 0 8 0] 

7^ >J&#<DJW*:#!l£W££, L-7^^ C«liL-7^y^ 

, D-T^/m. C1£HD-7 < yWt. ttzlt, 7 3- >^»Jtf2*i£o ttz, 
7^i:LT(i, ^S7 ^ yfztfXts: < , ^a07r/iL<li^i 

outfit©!**, y-, co-m(07^ sm.%£~i>fflyFZfrZ>o 

[0 0 8 1 ] 
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mm 2 0 0 3 - 0 1 6 7 6 5 ^- v : 27/ 

~io. smtmx&zmmfi^f z^xo^ju^pmm-cmm^ 

Zt^oX-C'ttiL^o tztzL, I^C^7'f K^lt^i:$)/;otii, mm 
[0 0 8 2] 

t (±, m* %mms*k zn^n^mz^xm^n^m^^^ t^i 

^m±m^\^m,irx ? m^^tzmm\z^,^x z h^m&mzm&L 
xm^&zt-hmt l^o 

[0 0 8 3] 

(6) vomykfim 

[0 0 8 4] 

*5&wizi$>m-t2>mmttzimm^mwjz, *m»i7^ >^^^ 



tbliE#2 004-30081 15 



mm 2 0 0 3 -0 1 6 7 6 5 ^- i? : 28/ 

&c # ;u tff^ ~> £ 7 * > f&ft £ mwt & & t* £ ffl T <fc v> 0 £ 
[0 0 8 5] 

mmtLxit. &mmm& Kx^xn^tiz m^mmmmm mltu^l 
, ztLhz&^&it;, lift, ^mmm^x^xm^tLtzm^mm^mm 

[0 0 8 6] 

fo>&m%dzmmLxi>£^ 0 

[0 0 8 7] 

riq^-f&i.!: -O^tKi, ^ >EgS^m (EDTA) 

fi, 0. 1 mMfrb 3 0 0 mM <7)$eB"T:\ jffiKlil mMii^ 100 mMt 

& & o 

[0 0 8 8] 
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mm 2 0 0 3 - 0 1 6 7 6 5 ^- v : 29/ 

ffl^)^^ FM&Jj&Wifti L^fmt LT(i, ±15 (4-2) KgEIK 

[0 0 8 9] 

^t5 s \ ^ijx.(»^4-fflv^i#^u(±, o. oiHiooi-yF (u) mm. 
fcfrmfozm^&m'&ii 1-500 g/uis-c&& 0 

[0 0 9 0] 

Ltli, L-7^y|x^riK D - 7 ^ / ir;K L-T^y^ 

y^ji^x^filt-e^ < , ^»7^li L < fi^i§S#K#J£-f£7 
^ y^i^x^&^fcfiJ^tL&o Sfc, 7^ixxf;V^Lt(i, «-T^ 

(7)^ i^-;i/a.^x 7^;i/, n-7°n tf;i/o.7> f-JK iso--/n tf^-x^-f 

[0 0 9 1 ] 
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m m 2 0 0 3 -0 1 6 7 6 5 ^- v : 30/ 

[0 0 9 2] 

&?&m^h%> * "s$Lft& ZVT 5 >J&55-<OiMS(i&* l mM- 1 0M 

, jifiUliO. 0 5M-2Mt^S^\ *^^y^WtLT75>^^ 

[0 0 9 3] 

RlE-fiSli 0-60 tt^/f V&!&*SffiX*$> *K iff* L < ti 5 - 4 0 °Ct ^ 
4o i/:Rlt>pHlipH6. 5-10. 5 X^-y'-f- Y ry nf&uJifc~C$> #f^ L < 
lip H 7. 0-10. O-Cfc&o 
[0 0 9 4] 

(fctt) KiJDx., 7E»W^(imT^1-itS^^^ h^77-f -CT 
^IL^o *7A: InertsiL ODS-2 (GLt^i>^iI) . ^ 
81$: 5. OmM 1 9 >Xfr*>Wtf- V U ^ASr-^tf »; (p 

H2. 1) I ^ ^y-;i/= 1 0 0 : 1 5~ 5 0. ffiM : 1 . OmL/min, t 
tB 2 1 0 n m c 

[0 0 9 5] 

(hmw i ) 

g, r/O'J^A 3g, ll^y^ 0. 5 g, + ^ 10 

g, s<7°hy 1 0 g£^tfi#H!L (p H 6. 2) 50mL$-5 0 0mLSP77 
^3»C^ffiU 115ttl 5»«ILfc 0 itL^TO%T*3 0*C, 1 6B#HJg 
tU;x>^KA7^- F E RM BP-8113$c£ 1 fit^iSL, 3 



f±SmE^ 2004-30081 15 



#S 2 0 0 3 - 0 1 6 7 6 5 ^- v : 31/ 

Or, 1 2 O&^/^-Cl 6P#P B 1MM*&#^tTo/Co 
[0 0 9 6] 

mMmixnbtitzmmmzm<i^m (io,ooor P m, 155^) tw^tm®, 1 

OmM EDTA^ttf 1 0 OmM^^ilfl (p H 9. 0) \z 1 0 0 g/UZ 
%2>±0 Izm^LtZo mmiU lmL^ EDTAIO mM t TfB<0# 
^ 20 OmM-h, TtiOT < /g£4 0 OmM^ttf 1 0 OmM-t^ilfi ( 
pH9. 0) lmLCftifti^DL, M^2mLt L/:t, 18'CtCT2B# 

mfrfcZte^tt-otzo z<7)m^ HLmLfz^y^vzmnzTjkttzo 

[0 0 9 7] 



mi 





T5>- 


^%^yf K (mM 
) 


ft 




teS.^-f'? K (mM) 


L-Ala-OMe 


L-Leu 


L-Ala-L-Leu 


38.2 


Gly-OMe 


L-His 


L-Gly-L-His 


22.1 


L-Met 


L-Ala-L-Met 


68.3 


L-Ser-OMe 


L-Ser 


L-Ser-L-Ser 


29.0 


L-Phe 


L-Ala-L-Phe 


62.4 


L-Val-OMe 


L-Met 


L-Val-L-Met 


10.5 


L-Ser 


L-Ala-L-Ser 


51.3 


L-Met-OMe 


L-Phe 


L-Met-L-Phe 


28.5 


L-His 


L-Ala-L-His 


52.1 


L-Thr-OMe 


L-Leu 


L-Thr-L-Leu 


23.0 


L-Arg 


L-Ala-L-Arg 


72.1 


L-De-OMe 


L-Met 


L-Ile-L-Met 


8.3 


L-Gln 


L-Ala-L-Gln 


68.0 





[0 0 9 8] 

m<c^mm%<vm&m±&z>^iz4x:i l zxft^tz 0 mmmi tmmiz 

, Empedobacter brevis FERM BP-8113£*£«U &<bfrm (lO.OOOrpm, 15530 
CJ:oTl#«:i*!)t, Mfo 1 6gH OmMhn-iaiifl (pH8. 0 

) \zxmmk, mmffi<{&4 o m 1 kjr»u 1 9 5wkt4 5&mjS«&BH$fe 
m^n^tzo z<Dm&mm%L*&'kfrm do.ooorpm, 30530 u fmmvffr 
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#H 2 0 0 3 - 0 1 6 7 6 5 ^- v : 32/ 

ttmik-f %> t izx *)M^mmm±m *ntz 0 z\<Dm^mmi&±mz 5 om 
ivifv^ -immmm ( P h s . 0 ) k** tr-^^f u m-c^i (50, 000 

rpm, 30^) {ZXyfi^m^-^m^-r^^tKX 19, ±f»fRi: LT nmt£IBfr£ 

t#^ Q ^^ti^nrvtM^^ h x-i&mmmm ( p hs. 0) i:tf<6¥fjt 

L/^Q-Sepharose HP^^A (T^v^rAttiSO U #0&?I®55^ "bfSM 

^^**6^o z\<Dr£&mft* 5 omMsmmmffi. (pH4. 5) n^L-r-« 

*ItU &<Ofrm. (10,000rpm, 30^) {ZX^m^M^^^t & - t \z «fc <9 > ± 
yfifct LTit|ff®55-*#^o w Oltf 1^ * 5 0 mMKSlIf I . ( p H 4 . 5) 
X^tb^-mtLtzWiono SiJ 7 ^ (T^i^rMtU) O-lMNaCl^:^ 

?<DMi> / J?%^— WfrZlM NaCl^tr 5 OmMf^iifti (pH4. 5) "C^ 
^W'fbL^Superdex 200pg (T-7~> -Y AttM) K# U lMNaCl£^- 

trra«*?s (pH4. 5) ^m-r^tizx^y^mM^n^ mn.wfrmfo*ft 
a^g* «t 0 k £ titz c «h a*?* is $ n 0 ±m<Dmmjim k & *t * ^tto 

@JR^fil2. 2%, ffl»7 0 7mof:„ 
[0 0 9 9] 

(SDS-^UMi) 

n«u 3 j: 19 n h titimmmmfr o . 3^ffiim7^^r 

5 K«$C*»tCffiL^o K»atttjft*«[^tiO. 3% (w/v) h'j^, 1.4 
4% (w/v) 7'Jy>, 0. 1% (w/v) ^^V^iitf'^^?:, 

'J ;ur 5 Kr;wiy;ujftj£ 10-20 %<z>iftj££jKr;u (-v^^-r^ 1 0 - 
2 0, ^-it^m^m) , ^fiv-*-li77^y7lS^i-7-*-«:l 
i/Vco m^^Hl^-Tm. * - v v - V T > h -f)V- R - 2 5 0 \Z X o X Y)\< 
£&feU $H=-*i&7 5 k D afiit:^-^A> K^tb$tL^o 
[0 10 0] 

HWJ3<7>?r£K<fc 0*#<b*LfcffiS&jg£M#£ 1M NaCl^^tf 5 0 mMS® 
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Wm 2 0 0 3 - 0 1 6 7 6 5 ^- *J : 33/ 

mffiWL ( p H 4 . 5 ) "C^Wfb L /cSuperdex 200pg 77 7 A (TvytAtt 
jR) tC#U 1 M NaClZ^tfmmWW (pH4. 5) C t »C J: >9 ^if. 

^Ltli7 7^Vy7l^l7-*-^^; 0 *L7t:g£fjf <7) 

^Mfil-J 1 5 0kDat**ot 
[0101] 

S D S -Y)^%timt y;u«tiiOjg*J: 0 , ^B^fcti^Mft 7 5 k D a O 

[0 10 2] 

($i^J5) fHffOMJSpH 
L-77-»f^f«Si L-^* 5 >^^L-77-;v-L- 
^ > ^ ^> Sister It ^ p HcOf^^^ftLfCo MffiwitLXlL B£ 
ttttttrffi (pH3. 9-5. 4) MESifl (pH5. 4-6. 4) , 'J 

(pH6. 0-7. 9) **BMft»iK (pH7. 8-9. 3) , CAPS 
jg«rflK(pH9. 3-10. 7) . £ XZ/K 2 U P O4-N a OHlil (p H 1 
0. 8-11. 6) *m^tZo lOOmM L-75-»f^f;K 2 0 
OmM L-^OW**^ 1 OmMOEDTA^tr 1 0 0 mM<7)^rtl^ftl<Dm. 

mm 1 0 0 ,« 1 KnmM3vnbtifzMo n 0 sa^gt (msowmi) z 1 ^ 

lJOx., 18°C. 5 53-MR(5$-*, RJESfctf-t* P HOiB»£fl!l£Lfco 
ifl (pH9. 3) ^fflv^:i^Stt* 1 0 0%i: L/:^f C^L/: 
o $ii<7)MIpH{i8~9. 5T-abo£ 0 

[0 10 3] 

(HW1J6) Hf!t4>SSfig 

;JOU* ^ vSr^-r^RStciitt^SJg^S^^L^o 1 0 0 mM L-T 
7->^f;l/X^f;K 2 0 0mM L-^?rA 1 OmM EDTA^^tf 
10 0mMO*^M (pH9. 0) 1 0 0 1 KHJfcffil 5 trfflv^c £ <D t 

memmmfr* 1 ^ lira*., Piaster 5 Rt&tcjt-r*iasoj^ 



ttitE#2 004-30081 15 



mm 2 0 0 3 - 0 1 6 7 6 5 ^- V : 34/ 

* 

[0 10 4] 

(^WU7) s?hois^j 

L-Ty^-y^f-^^^f-^iMW&t h-iffr? 5 >*Ifi:ffli\ L-77 

M^^W^IS^J^-a-tf 1 0 0raM^*-)^W (p H 9. 0) 5 0// 11: 
H»J5T'fflv^c^Oi:|WIC^Ili^2 ^ 1 £#P;i, 2 5t;(:t 5^«^^ 
/: 0 o - y ^i-yx o 7x^)Mf^^7*-^7;^'j F\ p- 
— h D7x-;i/- p ' h tcov*T(i 5 0 mMC^^J: -9 

x.^4WL-77-iV-L-^^ 5 y$L$L* 10 0t L/ciJrg-OfBttS 
[0 10 5] 



ttiiiE# 2004-30081 15 



# m 2003-016765 



^-vl 35/ 



S2 



g£*pas#J 


L-Ala-L-Gln£/&f@*t 

(%) 




100 


&Jt#£l&SSiJ 


EDTA 


96 




96 


s n&mmmm 




110 




101 


± y ^g#* pi*#j 


*V K 


115 


4-(2-T 5: / ^ c f-/V)><>'-gZ/7.;V7 


75 




0.1 



[0 10 6] 

-L-:JOu* ^ ><7)£jg 

HM#!l5 trfflv^j^^^lW) £HSf®:fr3 /u 1 10 0mMOL-77->^ 
^;i/^X7";i/ia^Jt£, 2 0 0mM(7)L-^^>, lOmM^EDTA^tr 
100// lO^^iiii (pH9. 0) Kim*.. 1 8°CH-CRJ£L£ 0 

03 tc^-fj:') ^v^JDnlZ-e(±, 0K*8 3mM<7)L-77-^ 

-L-^~;l/^> (L-Ala-L-Gln) 7!> ? £j& U Iijj&-f&L-Ala-L-Ala-L-Glnfi 1 . 
3mM-C&o£ 0 — ^»MaE-e<7)L-Ala-L-Gln^(±^5<!:^^ig«!>'btL 
f\ 2 O^T'O. 0 7mMSgt*o/: 0 

[0 10 7] 

H^lJ5-efflv>7t^(7)t|W)D^®5?-l // 1 10 0mM<7)L-77->^ 

tHIE# 2004-30081 15 



<$m 2 0 0 3 - 0 1 6 7 6 5 ^- v : 36/ 

^rt/i*f ;Ht&ttU 313 lZ7r,irmm<DL-?')l<? < lOraMOEDTA^ 
#tfl 0 0/^ lO^^iifl (pH9. 0) KiJlU, 1 8°C(CT 2B#KISEdL 



[0 10 81 

[^3] 

^3 



^XyMSSfctS (mM) 


(mM) 


L-Ala-L-Gln 
(mM) 


100 


100 


68.2 


110 


72.1 


120 


73.3 


130 


75.1 


150 


75.5 


200 


82.0 



[0 10 9] 

mmm 1 o ) **oa£»#*tt ( 1 ) 

^ttL^o HM^J5T^v^c^<7)^|sID^ili^2 ^ 1 ^4 \Ztt^ 10 0m 
MO*^-f+yjS^, 2 0 0mM L-^OV^SV, 1 0 mM EDTA^trl 
00// 10**»ft«iS (pH9. 0) KM*., 2 S°CKX2nn%LfcLtZo - 
<0KJST-£j£LfcUAla-L-Glnfi£^4 Ki&Ltz (^4<K HC1 fiia^ik^l-) 

o 

[0 110] 



ttltE#2 004-30081 15 



VfcM 2003-016765 



^- v : 37/ 



[£6 4] 

m4 





L-Ala-L-Gln 

(mM) 


L-77^>^/Vx^f^ • HC1 
L-T^^^f/H^f/l' • HC1 
L-T^^^-t-^/W^^x/l^ • HC1 


84.3 
91.5 
7.5 



[0 111] 

mnmi n s^o^s^m* (2) 

j m * m v » tz m&<n ^ 7^ km * «^ l £ 0 mmm s^m^tz^otmcmm 

Wft2 ju I 1 0 0 mM<7) L-77->^f^x^t Ml^ii, 1 5 0 mMcO 
^5 (;^1"L-T^ 1 OmMWEDTAm 10 0^1 fl>**Bfcft«iK 

(pH9. 0) Kftlx., 2 5mT3BfPflR)SL/Zo L£#«^ 
F^II^|5(^U: (+e|l(±, K<7)£j35Uiftfg£frTv>&7^\ 

[0 112] 



tBIE#2 004-30081 15 



mm 2003-016765 



^-v: 38/ 



^5 





dfcj&^T^K (mM) 




£/&-<^K (mM) 




L-Ala-Gly 


13.7 


L-Asn 


L-Ala-L-Asn 


65.5 




L-Ala-L-Ala 


25.4 




L-Ala-L-Gln 


79.3 


T -Vol 

-Li" V al 


L-Ala-L-Val 


20.8 


T -Tot 


L-Ala-L-Tyr 


17.6 


T T on 


L-Ala-L-Leu 


45.3 




L-Ala-L-CySH 


+ 


Li* lie 


L-Ala-L-Ile 


33.9 


T T vs 


L-Ala-L-Lys 


71.8 


L-Met 


L-Ala-L-Met 


83.3 


L-Arg 


L-Ala- L-Arg 


88.0 


L-Phe 


L-Ala-L-Phe 


74.4 


L-His 


L-Ala-L-His 


66.9 


L-Trp 


L-Ala-L-Trp 


53.9 


L-Asp 


L-Ala-L-Asp 


2.1 


L-Ser 


L-Ala-L-Ser 


62.5 


L-Glu 


L-Ala-L-Glu 


42.9 


L-Thr 


L-Ala-L-Thr 


53.9 


L-Pro 


L-Ala-L-Pro 


tr 



[0 1 13] 

mmmi 2) mm^mmm®. (3) 
y^m^tzm^o^y^- vttmzmitfzo mmmsrm^fzi.^tmcm 

mWft2 ju 1 me tZjji-f 1 0 0mMWL-7^ J ®M f-fl^* T MkWM. ( 
AA-0Me • HCl) , 1 5 OmMWL-^^ 1 OmMOEDTA^trl 0 

0^ (pH9. 0) tCtlP^. 2 5t:iCT3B#KRiSL/Zo 

KfZ^^.mLtz^m^y°^ V<D£.MmZm6 K^Ltz ( + ep(i, ^ n °p^^ < £ 
S-e#&ri>ort: £j£(2ftg£$*i-C</>£ &<7), t r fi$i:a:£7Fl-) 0 ft. 

L-Trp-OMe, L-Tyr-OMe ZM^tz K ti , tCTween-80 £ I*-* 0 . 1 % K & 

& <fc d ^^JpL^Zo 
[0 1 14] 



mSEijf 2004-30081 15 



#H 2003-016765 



^-v: 39/ 



G£6] 

^6 





M^^K (mM) 


1) /l* 

ft 


QLf&^Zf?- K (mM) 


Gly-OMe 


Gly-L-Gln 


54.7 


L-Tyr-OMe 


L-Tyr-L-Gln 


3.4 


L-Ala-OMe 


L-Ala-L-Gln 


74.6 


CySH-OMe 


L-CySH-L-Gln 


+ 


L-Val-OMe 


L-Val-L-Gln 


15.4 


L-Lys-OMe 


L-Lys-L-Gln 


+ 


L-Leu-OMe 


L-Leu-L-Gln 


+ 


L-Arg-OMe 


L-Arg-L-Gln 


7.1 


L-Ile-OMe 


L-Ile-L-Gln 


8.4 


L-His-OMe 


L-His-L-Gln 


+ 


L-Met-OMe 


L-Met-L-Gln 


12.0 


L-Asp- a -OMe 


a -L-Asp-L-Gln 


tr 


L-Phe-OMe 


L-Phe-L-Gln 


0.9 


L-Asp- 0 -OMe 


0 -L-Asp-L-Gln 


tr 


L-Trp-OMe 


L-Trp-L-Gln 


+ 


L-Asp-(OMe)2 


L-Asp(OMe)-L-Gln 


13.5 


L-Ser-OMe 


L-Ser-L-Gln 


24.0 


L-Glu- a -OMe 


a -L-Glu-L-Gln 


+ 


L-Thr-OMe 


L-Thr-L-Gln 


81.9 


L-Glu- y -OMe 


y -L-Glu-L-Gln 


+ 


L-Asn-OMe 


L-Asn-L-Gln 


+ 


L-Pro-OMe 


L-Pro-L-Gln 


2.2 


L-Gln-OMe 


L-Gln-L-Gln 


0.3 









[0 115] 

(mmmi 3) mm<o&ft&*& u) 

M 1 ^7 ic^-r 1 0 omMWL-T^s^f^f^su 

*fi (AA-0Me • HC1) , £ 7 1 5 0mM^iL-7<y^ 1 0 mM<9 E 

DTA^tfl0 0/< (pH9. OKiJDiU 2 5°CtC-C3B# 

^S^^-T) o L-Trp-OMe Sr/BufcW-frKfi, E)Sm^Tween-80Sr^*0. 
1 J: d K&illLrt: ( + Epti. I$p D p^i: < ^it i /: tw^), £ 

[0 1 16] 



mSE# 2004-30081 15 
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^-v: 40/ 



a? 7 



ii Tit * > 


7;y 




(mM) 




7;y 




(mM) 




















L-CySH 


Gly-L-CySH 


45.6 




L-Ser 


L-Met-L-Ser 


12.8 




L-Arg 


Gly-L-Arg 


25.5 


L-Met-OMe 


L-Met 


L-Met-L-Met 


25.0 


Gly-OMe 


L-Phe 


Gly-L-Phe 


44.0 




L-Phe 


L-Met-L-Phe 


34.0 




L-His 


Gly-L-His 


31.6 




L-Ser 


L-Ile-L-Ser 


17.2 




L-Lys 


Gly-L-Lys 


9.8 


L-Ile-OMe 


L-Met 


L-Ile-L-Met 


10.0 




L-Ser 


Gly-L-Ser 


44.2 




L-Phe 


L-De-L-Phe 


5.2 




Gly 


L-Thr-Gly 


9.4 




L-Ser 


L-Arg-L-Ser 


3.6 




L-Ala 


L-Thr-L-Ala 


9.4 


L-Arg-OMe 


L-Met 


L-Arg-L-Met 


0.7 


L-Thr-OMe 


L-Val 


L-Thr-L-Val 


0.7 




L-Phe 


L-Arg-L-Phe 


1.9 




L-Leu 


L-Thr-L-Leu 


28.4 


L-Leu-OMe 


L-Met 


L-Leu-L-Met 


12.2 




L-Met 


L-Thr-L-Met 


38.6 


L-Trp-OMe 


L-Met 


L-Trp-L-Met 


4.1 




L-Ser 


L-Thr-L-Ser 


58.2 


L-Lys-OMe 


L-Met 


L-Lys-L-Met 


6.8 




L-Ser 


L-Ser-L-Ser 


38.0 


L-His-OMe 


L-Met 


L-His-L-Met 


6.5 


L-Ser-OMe 


L-Met 


L-Ser-L-Met 


12.5 


L-Asn-OMe 


L-Glu 


LAsn-L-Glu 


10.2 




L-Phe 


L-Ser-L-Phe 


20.3 












L-Ser 


L-Val-L-Ser 


30.8 










L-Val-OMe 


L-Met 


L-Val-L-Met 


10.3 












L-Phe 


L-Val-L-Phe 


6.1 











[0 117] 

(mm 1 4 ) mm^mmmn. ( 5 ) 

tz a 5^m^fzi><7)tmcmmM^-2 ^ i ms^ir i o omii^r 

< y^^l/J^xA'ia^ia (AA-0Me • HC 1 ) , i8t:^fl 5 0mM^i7 
^Jm. 1 OmMOEDTA^tf 1 0 0 M l<D*<ymMWWL (p H 9. 0 ) 



tHfiE#2 004-30081 15 



#gf 2 0 0 3 - 0 1 6 7 6 5 v : 41/ 

^8 K^Lfc( t r l±ftiS:^t)o 
[0 118] 

[*8] 



31 8 







%L$L^^ K (mM) 


D-Ala-OMe 


L-Gln 


D-Ala-L-Gln 


69.3 


D-Ala-OMe 


L-Ser 


D-Ala-L-Ser 


20.3 


D-Thr-OMe 


D-Thr-L-Ser 


1.0 


D-Ser-OMe 


D-Ser-L-Ser 


3.3 


D-Val-OMe 


D-Val-L-Ser 


0.6 


D-Met-OMe 


D-Met-L-Ser 


5.1 


L-Ala-OMe 


D-Gln 


L-Ala-D-Gln 


0.3 


L-Ala-OMe 


D-Ser 


L-Ala-D-Ser 


5.4 


L-Thr-OMe 


L-Thr-D-Ser 


6.9 


L-Ser-OMe 


L-Ser-D-Ser 


16.2 


L-Val-OMe 


L-Val-D-Ser 


1.4 


L-Met-OMe 


L-Met-D-Ser 


1.9 


D-Ala-OMe 


D-Gln 


D-Ala-D-Gln 


tr 


D-Ala-OMe 


D-Ser 


D-Ala-D-Ser 


0.2 


D-Thr-OMe 


D-Thr-D-Ser 


1.1 


D-Ser-OMe 


D-Ser-D-Ser 


2.5 


D-Val-OMe 


D-Val-D-Ser 


0.5 


D-Met-OMe 


D-Met-D-Ser 


2.7 



[0 119] 

(nmmi 5) mm^>mmm^ (6) 

mzm^tzm&v^??- y^.m zmi l tz 0 mmm 5t«^^ cmmm 

ft 2 ix 1 ^9i:^t 1 0 0mMWL-7^ 7^T^ K (AA-NH 2 • HC 1 ) , U 



tblflE#2 004-3008115 



mm 2 0 0 3 - 0 1 6 7 6 5 ^- V \ 42/ 

9 KTf.-t 1 5 0mM<7)L-75 ygL 1 OmMOEDTAm 1 0 0 // 1 <7>* 
*H£l£«i£ ( P H9. 0) tztip^. 2 5tt:t3lit»Lf:o i«T*4fil 



[0 12 0] 

1^9] 

SE9 





7 5 


QEJ&'Z'? 1 ? K (mM> 


L-Phe-NH 2 


L-Gln 


L-Phe-L-Gln 


0.2 


L-Phe-NH 2 


L-Ser 


L-Phe-L-Ser 


0.6 


L-Ala-NH2 


L-Gln 


L-Ala-L-Gln 


7.6 


L-Ala-NH 2 


L-Met 


L-Ala-L-Met 


3.4 


L-Ala-NH 2 


L-His 


L-Ala-L-His 


3.9 


L-Thr-NH 2 


L-Gln 


L-Thr-L-Gln 


0.3 



[0121] 

{.mm 1 6 ) nm<nmn&&& ( i ) 

* y S^-CMO L - 7 7 - > ^ f f 7 ^ >^I:C§1L 

C»®^2 1 SU 0 IZTjk-f 1 0 0mMOL-75 / ffi.* f-)\>X-7. T ( 
AA-OMe-HCl) . $t 1 0 K^t" 1 5 0mM(OL-7^^7^ b\ 1 0mM<7)E 
DTA^^tf 100^1 (p H 9. 0) K*nx.* 2 5tCT3i 

[0 12 2] 



mK#2 004-3008115 
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^-vl 43/ 



[£l 0] 

iio 





7 ^ 


±J$.^f- K (mM) 


L-Ala-OMe 


Gly-NH 2 


L-Ala-Gly-NH 2 


7.4 


L-Ala-NH 2 


L-Ala-L-Ala-NH 2 


8.3 


L-Phe-NH2 


L-Ala-L-Phe-NH 2 


12.2 



[0 12 3] 

mmm 1 7 ) ( 8 ) 

2 1 H 1 1 tc^-f 1 0 0 mM<7)75 JW.^^-^^-y\y-)V (AA-OMe • HC 1 ) 
, il 1 Kfjk-f 1 5 0 mM©^ fJU7 5>, 10 mM^EDTA^^tf 100// 
lc7)^^@tM«?R (pH9. 0) tctinx., 2 5 3mmKfcLtZo Z<Dfrfc 

[0 12 4] 
mil) 



1 1 





7 X is&ft 


tkf&^zf?- K (mM) 


Gly-OMe 




Gly-T^/t-7 5; >- 


1.1 


L-Thr-OMe 


L-Thr-;* f/VT \ is 


0.2 


L-Ala-OMe 


L-Ala-^^T^ ^ 


0.3 



[0 12 5] 

(mmm 1 8) mm^mmmn. O) 

^iv^y^i: LT/3-r ^ & alters >^^<h lxp-t 

^®5^2 1^, II 2 fcjjr*- 1 0 0mM©*^*^v^ 1 1 2 K^f 1 5 
0 mMW7 ^ >j£5J\ 1 OmMWEDTA^tf 10 0^1 <*>**Bfctt«iS (p 

mSE#2 004-30081 15 



<&m 2 0 0 3 - 0 1 6 7 6 5 ^- v : 44/ 

H9. 0) KJPx., 2 5XHZX3WfflfcfoLtZo iOSlt-t-ML^l^^f 



[0 12 6] 

[in] 

^1 2 







±m^^ K (mM) 


Gly-OMe 


j3-Ala 


Gly- 0 -Ala 


2.2 


Gly-OMe 


£> TIL. „ 

p -r'he 


Gly- 0 -Phe 


0.4 


L-Ala-OMe 


0-Ala 


Ala- 0 -Ala 


7.7 


L-Ala-OMe 


0-Phe 


Ala- 0 -Phe 


1.4 


L-Thr-OMe 


/3-Ala 


Thr- 0 -Ala 


3.2 


L-Thr-OMe 


0-Phe 


Thr- 0 -Phe 


1.4 


0 -Ala-OMe 


L- a -Ala 


0 -Ala-L- a -Ala 


tr 


0 -Ala-OMe 


0-Ala 


0 -Ala- 0 -Ala 


0.2 


0 -Ala-OMe 


L-Gln 


0 -Ala-L-Gln 


0.6 


0 -Ala-OMe 


L-Ser 


0 -Ala-L-Ser 


3.2 



[0 12 7] 

mmmi 9) mmvmmm^ (10) 

v^^o* >; =r-^^ KtiiitftL^ h»j 5 xm^tz i><Dtm cmmm 

ft 2 ft 1 ^1 3C^tl 0 OmM©**^^, ^1 3C^fl 5 0m 
MOT 5 1 OraMOEDTAm 10 0^1 <D (p H 9 

. 0) H^nx., 2 5°CHT 3B#Fb1R^L^ 0 -ORfc^J&L^ffi^y^ RO 

[0 12 8] 

Jil±HM^!l9 - 2 0 C^£*L&«fc ? .x>^K/<**- -fVMTs FER 
M BP-8113^«bt#<b^7t^^\ IftTiStllttOSv^f t^,^ ; H J 



miiE# 2004-30081 15 
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^-v: 45/ 



[0 12 9] 



^13 



# /U ^ V 






TUT \ 

(mM) 












, . — = — ===== 

L-Ala 


L-Ala-L-Ala 


28.7 ! 




L-Ala-L-Ala 


L-Ala-L-Ala-L-Ala 


57.5 




L-Ala-L-Ala-L-Ala 


L-Ala-L-Ala-L-Ala-L-Ala 


44.5 




L-Ala-L-Ala-L-Ala-L-Ala 


T Al ▼ T A 1 T Al T 

L-Ala-L-Ala-L-Ala-L-Ala-L- 
Ala 


34.8 




T Al T Al T A 1 T 

L-Ala-L-Ala-L-Ala-L- 


T Al^ T Al— T Al— T Al— T 

L-Ala-L-Ala-L-Ala-L-Ala-L- 


1.4* 




AJa-L-Ala 


A 1 T A 1 rt 

Ala-JL-Ala 




T A1- AIM ~ 

L-Ala-UMe 


T A 1„ T 1 

L-Ala-L-Gln 


T Air. T A 1 — T Pl« 

L-Ala-L-Ala-JL-Gln 


ICO 




i^ll T Al- 

Gly-L-Ala 


L-Ala-Gly-L-Ala 


OC Q 




Gly-Gly 


T A 1 — m«. ni„ 

L-Ala-Gly-Gly 


At H 

41.7 




T Hit, T A 1 n 

Li-JtllS-JLi-Ala 


T Ala T TJ-So T Ala 

JL-Aia-ij-riis-J-i-AJa 


OO.i7 




L-Leu-L-Ala 


L-Ala-L-Leu-L-Ala 


48.3 




L-Phe-L-Ala 


L-Ala-L-Phe-L-Ala 


49.7 




L-Phe-Gly 


L-Ala-L-Phe-Gly 


43.7 




L-Ala-L-Tyr 


Gly-L-Ala-L-Tyr 


1.7 


Gly-OMe 


Gly-L-Gln 


Gly-Gly-L-Gln | 


7.2 




Gly-L-Tyr-L-Ala 


Gly-Gly-L-Tyr-L-Ala 


44.2 


L-Thr-OMe 


Gly-Gly 


L-Thr-Gly-Gly 


83.0 



(* L-Ala-L-Ala-L-Ala-L-Ala-L-Ala (Dfef$B.frfafr<ot 1 <DX\ ^(D^Xte* 



[0 13 0] 

(HM#U2 0) BE#*3RfcO^^K#jS«*^OJttt 

^mm<D^y^ v^mtt*mfMmts£i$tLt2 0 mmmttx^ ep 273 



{UliE#2 004-30081 15 



#JH 2 0 0 3 -0 1 6 7 6 5 ^- v : 46/ 

787AlfE<£<7>#;i/*'* v^7^^--tfY, EP 359399Blie«c<7)^-^ - ^ > K^7° 
f-y-M (7^», ;nVnM>> 7*n^7^>, Ztlh 

£EJ£^-v»L/c 0 frfclt, 1 0 OmM L-77->>f -r )V b 2 0 

OmM L-y^? <>Z^tfl 0 0 v I <D*>ymmim (pH9. 0) tcflpx. 
, 2 5T:izXKfcLtz 0 U)l'#*i"*'7 J ?y-4fi±^ lmMOEDTA^ 
tr 1 0 mMStmH« ( p H 5 . 0 ) Titft? L fcg^H. ^ * - fl/i > K^^f- V 
--tffi, 2mM EDTA. 0. 1MKCK 5mM yft^P^f 

friomM@i*i« ( P H5. o) x-mMLtzmm*m^tz 0 zti^mm^x 

h L-7 y-fr-L-rfr* ^ y<D£.f&mmt%$c 1 4 KT^LfZo ft, ^HHO 
7>T-*ti 7 5 0 0 0<Dyj-?-T&2><DI<ZttL, 1i frtf* is^^F-M Y <Dft 
T-»(i^6 1 0 0 0, ±ffi^;t-;i^> K^^^-^^mti&J 2 3 0 0 0 
-3 6 0 0 0 tm&ZtiX^&<7)7:\ ^Il/:^L-77-^-L-^^ 

[0131] 

^*tLT, &>5, 0 0 0^~ 1 0 0,0 0 OfeXh^tZo &±.<D & o *g||fte 
[0 13 2] 



tBliE# 2004-30081 15 
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^-v: 47/ 



1114] 



1 4 





>v>:7 mg/ml) 


L-Ala-L-Gln tkm, 
(mM/5» 


9 <7) L-Ala-L-Gln 

H- rf^ N ^ Ffr v-u 


SIS? ft: u 


0 


-= ■ 

0 . 0 0 0 6 




7 Y 


0.6 1 


0 . 0 2 5 7 


0 . 0 19 1 




2. 6 0 


0. 0 0 9 6 


0. 0 0 17 




2. 3 0 


0. 0 10 6 


0. 0 0 2 1 




2. 8 0 


0. 0 0 6 2 


0. 0 0 10 




3. 6 0 


0. 0 10 0 


0. 0 0 13 




0. 0 2 


4. 4 0 0 0 


10 0. 0 



[0 13 3] 

(mmm 21) y/*? 9 - /nf^^o^/f K^jfis^jt^T-o* 

Ml 

FERM BP-8113£fflv^ 0 allST-O^-Ml^fii v j. 'J t: T 
=MJ (Escherichia col i) JM-109£a±Kffl v\ ^-tfpUCllS&ffl^fco 
[0 13 4] 

(1) ftSertSBTS ym@^J^*-^v^7t:PCR7 0 ^-r-7-^ili 
HuiS<7)^->^ K^? * - /Hf7 FERM BP-8113^S5lt<7)^^ K£lS 

|£ft co 1; v ;i/ a. y K ^ -7°^- ^ --tfizXZ mil® £ K-7 > frf&m iz£ 19 L 
T^y^ge^iJ (E^iJ#-^ 1X^*2) fcfcfcK, KyiJ#-^3&tf4 K-eft-Pft^-r 

[0 13 5] 

(2) mtfWUm 

ii/^hV??*- ynf* F E RM BP-8113tt£CM2 G*^i (5 0 

g /l -jr^n-*, 10g/l g£^**> 10g/l ^7°h>, 5g/ 

mSE# 2004-30081 15 



mm 2 0 0 3 - 0 1 6 7 6 5 ^- v : 48/ 

1 Jg-ft^ h V 2 0g/l«^, pH7. 0) ) ±t3 0t, 2 4B#^it 

*L£ 0 Z<DmfoZ, 5 0mlOCM2GWl (_tf e^Jlfe J: «9 

[0 13 6] 

(3) I^^OMftDNAOM 

i§#Ht50ml^^L^| (12, OOOrpm, 4 °C\ 1 5 5^1) U *®L£ 

0 QIAGEN Genomic-tip System (Qiagentt) £fflv*T, ^ , 
CI coffi#:^ bgk&fcD N A £Jfrt# Lfco 

[0 13 7] 

(4) PCRSia^^f K^fiESSIitfe^O— ffiSr'g'trDNAWfM-OJRW 
jr_>^ * - ri/^ FERM BP-8113*fi*«^^T^ K£j£S^itfK 
T-^-^^-atrDNAifn-^^ LA-Taq (SMittttO *rffiv*fcP C R£K J: 9 
#L£ 0 i>^K^*- ri/^ F E RM BP-8113»^<b^#L/c^fe# 
DN A U K^iJ#^ 3S^'4 tc^"tffi*E^J ^ti^^f^-iftfflU 
PCRRj££firo/zo 

[0 13 8] 

PCRM, Takara PCR Thermal Cycler PERSONAL (SffiiiM) £ffiV^T 
WT^*#oa£* 3 O-t ^Mf ofco 
9 4 °C 3 0 # 

5 2 °C 1 5r 

7 2 °C 1 # 

1 . 5 k bODNA MKtfigm £ *iT 4 - t $ tltz 0 

[0 13 9] 

(5) at^^-f ■r^v-^'b^^T'f- K^^afg^o^n--^^ 

-otio tf ^^^/V ^-fe'-y 3 Molecular Cloning, 2 nd editi 



2004-3008115 



<&m 2 0 0 3 -0 1 6 7 6 5 ^- V : 49/ 

i 

« 

on, Cold Spring Harbor press (1989) »C|JiW £ *lTv>& 0 
[0 14 0] 

±ffiP CRT?*IMB3*tfcjKj 1 • 5 k b DNABIfK-£> 0. 8%7#o-.xm^ 
G High Prime (^- 'J • ^ AttSD MLT, ffc^ftK^o*^ "7" 

[0141] 

#H*fc0!l2 1 (3) K/s-^ ^- 7l/t7<0M#DNA?: 

$UPl^*HindIII-e3 7°C. 1 6Bff B mS^-<i-C^^m<tL7t:m, 0. 8%T 
#n - 7, Y)VCm%ikW] L fc e mfuMbfle?) T #n - * u>j >y 
U V ~7 -i )V 9 — Nylon memebranes positively charged (ovjx • ^^7^Vf 
J?M±Wt) K7°u y?L. TfrtrVgcH, @5£to>*yffi*fT ofc 

o ^^'J ^-tf-va XiEASY HYB (^-'J - • Aftl) 

t^to /Co 7^^-^5o r-e i b#ki-7* -?>) -tf- > 3 > ^tf o ^ 

. -hffiT-fl^L*:, y ^ y-^ > C J: ^li/o - 7liiD L, 5 0tt*16 
B# Bfl/ W :/U ^ -t'- > a y Zfi^tzo - ^ll:, "7 4 ^ * - £ 0 . 1 % S D S £ 
^tr2 X S S C-TM?m, 2 0^K?5fe^Lrj o $ h\ZQ. 1 % S D S ^tr 0 . 1 
XSSCC651C, 1 Sftffl&cfr* 2 mft^fzo 
[0 14 2] 

/o-rtM/'J ^MXt-i,;s-> KO^ttKi, DIG Nucleotide Detection K 

it (^-y • WM^AttS!) »lt, sttw»^*^§ffo^o -e-o 

[0 14 3] 

#H»«2 1 (3) tlIL/:M^DNA 5 ^ g fcHindlll-C^KiBffcL 
fco 0. 8 %T^rn-^y^«fC*»tcJ: 0 4 k b(7)DNA^5rf L, Gene C 
lean II Kit (7tnyttK) ^ffl^TDNA^L, 1 0 ju 1 <£> T E KjgJB 
Ltzo Z\<7)o~t>4 fx 1 fc, pUC118 Hindlll/BAP hSrfl^U DNA Li 

gat ion Kit Ver. 2 ^ffi^T^IS^ffr^To £ 0 :05^y-ya> 

Rti>?S5 ^ 1 ^Escherichia coli JM109<7)n > e-f > h • 1 



ffiSE** 2004-30081 15 



mm 2 0 0 3 -0 1 6 7 6 5 ^- V \ 50/ 

0 0//lt^I^Lt, Escherichia co\\^m%f^Ltz 0 - tiSrilUg &@BJ# 
[0 14 4] 

^y'^- v^mmMmT-^^mn-r^fz^^^ ±My°^-y'^m^tzuu^ 

tfoto r/n^-/N^-7*»J N-b*->3 >0*ffcf±, Molecular Cloning, 2nd e 
dition, Cold Spring Harbor press (1989) Cf&HJ! £ tl T v 0 
[0 14 5] 

MDNA7^77 'J-03D--^f/f >-/l/>7-< )V9 -Nylon 

Membranes for Colony and Plaque Hybridization (Ova. • & j 7 J T -f ^ 

— v a > (iEASY HYB (^<— 'J > if— • ~? y;^4 -M±$!0 Srffl^T^To £ 0 7 4 ^ 

? - £ 3 7 °c-e i 7° r^f -if- v a > ^^f o ±ffiv^* 

r > &*I!&-7°n - 7^iiD U 5 0 °CC 1 6 B^PbVW r V *M -tf- "> a > £ 
tfo7c 0 ^ 7>f n^-feO. l%SDS^tf2XSSCtIfi, 2055* 

Hffii£Lfco £"bK0. l%SDS£^-fr0. lxSSCt6 5t, 1 
2 HHt o/Co 
[0 14 6] 

^jSfcrn-yt/W =7 n^-^mti, DIG Nucleotide Detec 

t ion Kit (^-'J • *-7>/W Att^) ^ffflLT, &W»Ka&cf #?rofc 

[0 14 7] 

( 6 ) .x.>^ hvs^ * - y \s ?° vtkf&Mmj&fci L <7>m.mmi\ 

'JUT 3'; JMl0975 ? iSW-r-?>7 o 7^ 5 Wizard Plus Minipreps DNA Puri 

ficat ion System (:/n* #*t«) 5:ffl^tllL, Xn-rtMyU^X 
Lfcifi#0^ae^J^^L7to v-^>*Rj£JiCEQ DTCS-Quick Start Kit ( 
^y^y • r--;i^-?±S£) £ffi^T. ^#lC^o'#tfo fz Q ttz^ m^.m 
EflfiCEQ 2000-XL (^^7V- 3-;U^-ttSS) £ffiv>Tfi- o fc e 



mtiE# 2004-30081 15 



#M 2 0 0 3 - 0 1 6 7 6 5 ^- *J \ 51/ 

10 14 8] 

^-7'> , J-f0^7l'-A^BLASTP. 7°n ^7 A T?fflH14##r Ltzlfe 
^ — 0(7)^^(ctg|5l14^MtB^tL, Acetobacter pas teuri anus <£> a -T < 7 IS£ 
j-^f-^W Kn7-t* (Appl. Environ. Microbiol., 68(1), 211-218(2002) 
<h(i, T ^ y @tSB£iJ"C 3 4%, Brevibacillus laterosporum (J. Bacteriol., 1 
73(24), 7848-7855(1991) <Dff 'j )V- 7 AC A7y7~-b'i:(i> 7^7iK 
^ij-e 2 6 %<7)*||W)14£^ L7t 0 
[0 14 9] 

(mmm 22) -x>^ ^ -sft^7"f K^^afsT-^^MS^is 

xyx.'Jt7 (Escherichia col i) W3 1 1 0tMDNA±<7) t r p 

^v-tupcRiai) BMMm^mmzm^L, ^^DNAitirK-^p g 

EM-Teasy^^- (rn^?7$S0 K ? 4 Y- v a > Ltc 0 £<&9>fy- 
v 3 >v#$-CE. c o 1 i J M 1 0 9 ^fTOL, T > tf v 'J ^M&W<Ofy 
frh t r p yn^-^-^foj^ i a c 7°n -t- * - £ § ^#A£ tL7t i 

6tJ<£>7°7^ VZm-r&WZmiRLtZo ^i::07 7^^ K£E c o O 1 0 9 I 
/EcoRI \ZX$m\^X%h*hZ> t r p 7°n * - D N ABUr^" £ , p 

UC19 (Takaral) OE c oO 1 0 9 I/Ec oR I M^<t 7 4 Y- 
y 3 > L/: 0 - « 7 y- v 3 >iltiy x 'J 1 7 ^ } ) J M 1 0 9 £ff£f£ 

^tCC<7)7°7 7« ^ K £ H i ndl I I/Pvu I I KX^M^XnhK^, DN A 
Blftt-i:, pKK 2 2 3 - 3 (Amersham Pharmacia^) £Hi 
ndlll/HincII tCTMSU !#<b*L7cr r nBj'-U^-^ - £'a'tf 
DNAIfM'^7'fy-y3>L/:o :^)7^'-y3>'MtE. co l i 



tbiE# 2 004-30081 15 



mm 2 0 0 .3 - 0 1 6 7 6 5 ^- v : 52/ 

J Ml 0 9MIkIL, T'/liy'JViTO^A^i^^^^ K£^-t 
U :^7'7^U^pTrpTh^L/: 0 
[0 15 0] 

i>^K/s^^- ynf^FERM BP-8113<7)^fefrDNA^i*Mi: LTifi?iJ# 
10 C^l-^-'; =fj* * K^-/7^fv-t LTPCR^i ^ giftSfr 

T-^li't'ILTto -ODNAHfit^N d el/Pstl CtftIL, t#fb*i-/iDN 
AiSfrM" p T r p TON del/Pstl 9m$t}*7 4 Y- v 3 > Lfc„ i©5 

v a >v#«it yx'jtr n j m 1 o 9 £ u t > tr *> 

r p T_Gtg2 L/Co 
[0151] 

pT r pT_Gtg2 «:ft-5xyx'J H7 3 >J JM109^100mg/ 
1 7>k'y'J> Sr'a'tr L B ^%T% 3 0 °C, 2 4HHy- Lfco f# tt^ 

Wlmlt 5 0ral« (2 g/1 1 0 g/lffi 

iog/i*f^y^ sg/iiSTv^^A, 3 g/ 1 >; van* 
i g/ i >; >Wbkmr. * >; o. 5g/igiv^y^At 

7K»> 10 0mg/17>t°y'jy) ^I0M^5 0 0m 1 tP77^3t: 
•>-KL, 2 5°C> 2 4 BfP^co o£ 0 m 1 $>tz*) 0. 4 4U 

WE. c o 1 i -Cl&aLfeifcSritBL/io *i\ H .?.£ LTpT r p T<Dfr 

[0 15 2] 

S£?im^iBlfeOE^J#-^6#OT5 y@f@E?iJ^SignalP vLl^n^^A (Prot 
e in Engineering, voll2, no. 1, pp.3-9, 1999) IZX f&ffiLtzhZZ^ T^SM 
nm<?> 1 - 2 2fBJT'^yy't^t LtiiLt^'J 7^XA £ fc^ 

mZti. > s*? It 2 3#S «t 0Tfl£T-<fe&fc3g5e£*ifc o 

[0 15 3] 
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#IS 2 0 0 3 - 0 1 6 7 6 5 ^- V : 53/ 

* 

pTrpT_Gtg2^|ft^i->x , it7 3 «J JM109*100mg/ 
17>t'y'J > ^^-tfLB^itk-e, 3 0t, 2 4 R£M -> - K*M Ltz Q t# <b fr-tzi% 
filmic 5 0ml« (2 g/1 ?)\<n -7. ,10 g/1 g£#-x^* , 10 

g / 1 77^ < sg/ig^^-^A, 3 g / i ^m~*m* * a 
. i g/i u >@£7k^— # 'J^a, o. 5 g/ i «5R-^* v^A-tTKfn^, i 

00mg/l 7>t:v'J >) £5Ii9;^/i5 0 0ml I07^3i:y- KU 

2 5°c. 2 4mm<v*t%m$:ft^mmwfrzntzo 

[01541 

±m^mm^2 o g /d 1 (D^^u-^mm^m^tzmm&^s y?mzx 

(9 N ^ij y^XA®55-<h+h-T h y°7XAWft^ftWLt2o 2 0 g/d 1 (O^^u 

- x mm. l fzWifc^snM MgSO^^Hl^S L. i <Dm <k±m H'J^XA 

115}- (Pe) tLf: 0 -e-OA^flJRSrHSlfflL, Lfc O 

h^XAl^ (Cy) tLtz 0 Y-7<7XJ**frmLtzZ.hZm®r$-Z>tztb\z 

- -tfOfiHt &&gK <h L fco PJTE&ti ImM 3 - X 6 jftBL 0 . 4 mM NADP, 
1 OmM MgS0 4 , 50mM Tris-Cl (pH8), 3 OV<Dfrfcmffi.<D f PbzmMm<DmmZ 
muL, 3 4 0 n m<om.±m<om^ «t 0 NADPHO^ ^PJ^f * - £ K J: i) ft 

[0 15 5] 

SU^P^L^4te«fflm^<7)?S14^ 1 0 0%t Lfzt §<7), h^XAjffl 

LTv»4v>ii ^^tc Ala-Gln4u&?£1£<7>9 *>&J60%7^ 
<; 7°7XA®^H|Hi|X^tL, ±IES i g n a 1 P vl. l^n^7A^t 
T S y SJBE^IJ^ "biHHJJ $ tL/c i -9 tw, Ala-GlnMlf V Kfr^ L 

[0156] 

(HM#!)2 3) 4 >zf/*9 7-W& -X-Xk:- «?:fflv^L-77- 



tblE^ 2004-30081 15 



mm 2 0 0 3 - 0 1 6 7 6 5 ^- *J : 54/ 

*-7>r l/zf/*9TV 7^ FERM BP-8124*0*g«tC(i, lL^C^* 

5g, 5g, >; >a&— i g> 

3g, ilv^y^A 0. 5g,Px^ 1 Og, ^7^> 
1 Og^t^il (pH7. 0) 50mL«:5 0 0niLfP77^3ML 
, 1 1 5t:-Cl 5fr%xmLtzi>(D$:m^tzo Ztilz 1 LtK^n-^ 5g, 

10g, ^7 P h> lOg, NaCl 5 g &-£tr*HB*^g?*fe ( 
^ 20g/L, pH7. 0) CT3 Ot, 2 4 B#P^* Lfc* 7 W > 
f'JfA FERM BP-8124*fc£ 1 U 3 0°C. 12 0&@L/ 

*, T-2 OB#m«i:?JM£fTofco ^^tllml^lieM (50ml/ 
5 0 0mLtP77^3) K^flnU 3 0°C, 1 8 P$IHI&* L£<> ^*H-T^> 
£ftfeO«*?Sri>fc»#£»'fr*»U mmVf-t LX 10 0 g/Hz&2> X r> K 
lOmMOEDTA^tfO. lM^^^ifiS (pH9. 0) KT&mLtio 
Z<DWifcW;MWLO . lmLC, EDTAlOmM, L-75-»W^f^ 
&&&2 0 OraM, RZFL-jni'* 5 >4 0 OmM^tf 1 0 OmM*^iII 
i (pH9. 0) 0. lmL^j^DL, ^1^0. 2mLtU^, 2 5tCt 
1 2 OfrKB%&Z.%<z>tZo ^<Dt &<7)L— 75-A/-L-W 5 >) co£j& 
fit* 6 2 mM-e&o/Co 
[0 15 7] 

(HWJ2 4) ^7r/^f'J'>A -x^ tf-75^<7>^<7)ffl^ 

fc, ^7-f>Wf V7A .x.* fcf - FERM BP- 8 1 2 4 U if <I>* 

1 ( 1 0, 0 0 0 r pm, 15*) Ciotf^ifefc, ffi#2 g£ 2 Om 
Mb'J^ -iMMmmU ( p H 7 . 6 ) KTSfeitMife. I^ltijtfl 8 m 1 iZl&M U 1 

9 5wct4 5*ra®^r^#^a^^f z<Dm^m$L&m*&<kfrm do 

.OOOrpm, 30*) U WMmVfK - £ K <fc 0 je#«tt#ffi±f»S:W^ 

o ;<OS§»M^ 2 0 raM F 'J ^-Siif ?R (pH7. 6) CWLT 
— &SS#rU j@^l>*g| (50, OOOrpm, 30*) KT^t£®*£l&*1-£ £ t \,Z 

?£ (pH7. 6) KT^#¥ffi*fcL£Q-Sepharose HP:fc?A (77ytAtt» 



{±iiE# 2004-30081 15 



mm 2 0 0 3 -0 1 6 7 6 5 ^- v : 55/ 

» (pH5. 0) KttLT— 36I*rU MM (10, OOOrpm, 3 055^ 

#f®5>£ 2 0 mMSTOttM ( p H 5 . 0 ) X^tb^PWHk L fcSP-Sepharose HP 
(T^yUttl) 0~ 1M NaCl£^trpJjM«fl£OH^lft&a 

[0 15 8] 

(n»0 2 5) nmmfr*m^tzi.-Tj=-)\/-L-y)V9 < ><D£.m 

mmm 2 4 X-mm L£SP-Sepharose HPM55- (ft 2 7 U/m 1 ) 1 0 ,« 1 1 
1 1 mMO L - 7 5 - » f^x^ f ^Mfi, 2 2 2 raMOL — tf)V$ 5 
1 lmMOEDTA^trgO// lOt^WI (pH9. OMcflnx., 2 5 
tCtl 2 O^RJdL^o -<^fSm> *3(5^*PEt?ti, 7 3mM<7)L-77^ 
. -L-$Ol'* 3 >7&*&jSLfco -?T> ^M^nE-eOL-Ala-L-GlnMfitJi: 
A^BS#£>*L-f, 2 0#T-0. 0 7mMgJS-C*ofc 0 

[0 15 9] 

(H«!l2 6) ^7r/WfV'>A fc?-ft5£<7)^7^ K£j&»3(Ht 

/^f'J^A -x^fcT- PERM BP-8124**£fflv>£ 0 AfciPOiMtKlfi.xi/i 'J 
H7 (Escherichia col i) DH5 a Hs^ZM^, ^^^-(ipUCl 18 

[0 16 0] 

(1) ®#<7>IDtf# 

* -7 ^ > =*V** fij >)A jc* tf- FERM BP-8124^^ CM 2 G*^Hfe ( 5 
0g/l 10g/l H^c**, 10g/l ^7>>, 5g 

/ 1 ffl-fkf- h 7A, 20g/l p H 7. 0) ) ±"C 2 5 *C, 2 4 

£5R«9&Afi5 0 0 m 1 O^P7 7^3tc 1 6#J£*tffiU 2 5tti 



tBUE# 2004-30081 15 



#ff 2 0 0 3 - 0 1 6 7 6 5 ^- v : 56/ 

[01611 

(2) nfcfrb<D$£&fcDNA<DWn 

mmms om 1 zm<i^m (12, ooorpm, 41c, 1 55^1) u mm 

Ltzo QIAGEN Genomic-tip System (Qiagentt) £fflv>T. mWW<OJi&^&'3 
[0 16 2] 

(3) PCRv£Cct-?>7 0 n-7'fflDNAifit<7)^# 

hv^ * - F E RM BP-8113$cfi*<7)^7 0 f- K^^Jt 

^O-^^-g-tfDNA^K-^, LA-Taq (SMittt^) P C R .J: <9 

W#L/: 0 x>/<K^7^- T/Hf* F E RM BP-8113*^^^|# Lfc^fe 
ftDNAWtL> K^J#-^3^.<74 ^-ihtfiXBc^iJ "7° 7 -f "7- L 

T P C RRfcZft ^tzo 
[0 16 3] 

PCRM, Takara PCR Thermal Cycler PERSONAL (SMit®0 ^ffi^Tfi 1 
v\ mT^f4^KJ££ 3 0^ ^Mto£ c 
94t 3 0 # 

5 2V 1 53* 

7 2°C \6f 

/u 1 £0. 8%TJj'u-^m^ikM^i&LfZo ft 
1. 5 k b<DD-NAWfn^m^^fiX^^Z\t^mm^fitZo 
[0 16 4] 

( 4 ) mitt 9 4 77*)-frb<7)s< "7°^ K£j£Sl5?f ^fei^ * n - - v ^ 

o£ G irify^-i 7*') lf-^ a ><DmW. Molecular Cloning, 2 n d editi 
on, Cold Spring Harbor press(1989) ^sftl^£ tlX^ho 
[0 16 5] 

±fSPCR-Ti^iliI$tL/i^l. 5 k b DNABfrtf-£, 0. %%TJfu-?,m% 
®m^± O^IL/Co glft^'V K^^<9tUL, ffi^L^o ^DNAKfrtf^DI 



tUliE# 2004-30081 15 



#Jgf 2 0 0 3 - 0 1 6 7 6 5 ^- *J I 57/ 

G High Prime U • Attili) ^ffflLt, ^#tC^o'§^ 

[0 16 6] 

^HMtfO 2 3 ( 2 ) T^t# L tzTs -7 4 y nVs ^ -f 'J -7 A -x* t£- o&feteD 
NA^$IJPI^SacIT-3 7r, 1 6 WEfcS-rr^Kmfl: Lfc&, 0. 8% 
7#'n-^^>ttM|)L/:o l^W^T 1fu-7s¥)\/frh1- 4 uy*y 
~f\/y~7 ■i )V ? — Nylon memebranes positively charged (n->o. • VAT? V 

tz Q -7' ^-f -tf- v 3 >{±EASY HYB M >7T- • -7 >/n-T At±®[) 

& , ±f ETfE » L , v n*^r y^'Xa^. £ggft 7° n - 7* £ j&jffl L . 3 7ttl 
6 B#FbV> >f -7* 'J *">f 3 >£^to£ 0 7^;i^-£0. 1%SDS 

Sr-g-tr 1 X S S C -C 6 0 "CCiSc!* & 2 EHt o fc G 
[0 16 7] 

7 0 o-7^!:/^^ 7*'J /^Xfl>;ry FOj&fctiti, DIG Nucleotide Detection K 
[0 16 8] 

*%mm 2 3 ( 2 ) tilL/:M#:D N A 5 p g SrSacI-C^^m-ft Lfco 
0. 8 % 7 *'o - x y iH^iiKli: J: f) |^) 3 k b © D N A Gene Clean 

II Kit (7t3->ttl) ^i^DNA^fflgU 1 0 1 OTEfcjgflf Lfc 
o :< F )H4 /i 1 SacI"C3 7r, 1 6«FlBRJCE$*T^H^bL^:^ Al 
kaline Phosphatase (E.coli C75) t? 3 7 T\ 3 0^, 5 0°C, 3 O^felL 
/:pUC 1 1 8 U DNA Ligation Kit Ver.2 (SSat*) ^fflv^T^llS 

KBZft-ofZo c\<D? 4 y-zs 3 y%.fcffi.5 /u 1 ^Escherichia coli DH5a<7)rJ 
>tfx> h • -b;l/ (SSifittJi) 1 0 0,u l££?I^LT, Escherichia coli* 

[0 16 9] 



ttltE#2 004-30081 15 



mm 2 0 0 3-0 1 6 7 6 5 ^- v : 58/ 

-^A-f') r^*->3 >(: t t^M^DNA7-<7'7 'j-co^^ 1 J - - > 7' £ 
ftofco 3D^-A/f7'J/^*-y3^Sf^li, Molecular Cloning, 2 n d e 
dition, Cold Spring Harbor press (1989) tcfftl^ £*iTV>& 0 
[0 17 0] 

M#DNA7^7'7 >; -<7)nn^-^-7"^ o>r/7>>7^ -Nylon 
Membranes for Colony and Plaque Hybridization (u~y a. • 9 -4 7 7* 7 f~ -i 7 

- v 3 > fiEASY HYB (^ — > if— • -?yj^4 -M±$!D ^fflv^T^foTto 7 4 & 
7-£ 3 7°C-e 1 B#P.H7 0 WW 7'V ^-f -fcf- v a ^tfo/^lL Iffiy^y^ 
K J: Z>Mm-? n - 7*£» U 3 7ttl6 BfFiJ] W "TV f >f -tf- v s > £ 
fir o 7t 0 - 7 4 9 - £ 0 . 1 % S D S fc-g-tf 1XSSCT-60 < Ct:i5fe?t 

£ 2 IU^toTJo 

[0171] 

|Jlllfc7n — :T£:^>f TV ^Xf^nn- -O^ttHi, DIG Nucleotide Detec 
tion Kit (^-V • v WW M±Wk) ^ffflLT, iftitCio'ilTof; 

[0172] 

( 5 ) X 7 ^ > =/V** x V "7 A t? - S*^7 0 f- K^lESSBat^OJffllfeBE 

ri7°o-7t>W7'J ^XU: fc*«ltB$*tfe±IE6ff*|c^f>, iy* 
'JUT DH5«7& S ^^T-^ &7°^7> 5 Wizard Plus Minipreps DNA Puri 

ficat ion System (7°n 7 #*±g!i) ^fflv»tiSL, 7*n-7*i:A^ 7*U 
L iSff <D ta^ge^ij £ L/io v - ^ > 7> & (iCEQ DTCS-Qu i ck St ar t K i t ( 

litiCEQ 2000-xL • ^-)i<?-t±m) zm^xn o fc 0 

[0 17 3] 

-e?>!£*> ^7^ K«^^n- K-r^^-7°> , ; -t-V >^*7 l^-Artq? 

^ L/Jo * 7 ^ > rrVs'7 f'j7A zt.x fc: -E&5fc^-/f- K^^iffST-^S^ 
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mm 2 0 0 3 - 0 1 6 7 6 5 ^- S J : 59/ 

*l£l^ 7^ V*kf&mmtT< SWfiBffl"?6 3. 5%<7>*@|S|1*fe£^L*: (BLA 
[0 17 4] 

2 7) *74> =fs*f t" 'J "7 AJS^W^-/?- K^g^itiS^O;*: 

X7^> rf/^ f U 7 A H 0 - FERM BP- 8 1 2 4 D N A Srfilffl 

t LtlWf 1 3, 14 tc^i-^-'; -=f%9 VUrr VZ-fyJ-?- t LTPCR 
fc«fc 0 BttitfS^-fcJfflgL/Co -<7>DNA®rK:£N d el/Xbal ^TftlL 
, H^n^DNAIrM-i: pTrpT^Nde I/Xba lMft^7^'-y a 
>-L£o :<7)7^-ya >§|txyx'J t7 3 'J J M 1 0 9 Sr^KlE* 

K^pTrp T_Sm_a e t Lfc 0 
[0 17 5] 

pTrpT_Sm_aet^t4iyi'Jt7 3'; JM109£3ml 
<7>*£UJj (2 g/1 g/1 ifx^X, 10g/l*f<^S, 5g 

/iii7>^-7A, 3 g / 1 «; ^^-tK^^'; i g/ 1 

*'J7A, 0. 5 g/ 1 «tSh? , $ r *~>"7 A-tTKfD^. 10 0mg/17>t , y'J 
>) — S^ffiMU 2 5°C, 2 OBfH^Jg^fcfi 1 

oTCo ^tillm 1*^1)2. 1 U«L-77-^-L-^V^ 5 V^flHt* 
^•LTi3«9, ^n-->^U3W^f* f xyx'J t7 n'JtMLfcit^i 
BU, LtpT r pT^^IAL^ff^Mt:(±, f£14tif£ 

[0 17 6] 

ote in Engineering, voll2, no. 1, pp. 3-9, 1999) KXMffi Ltz t Z. 7^7 
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[0 17 7] 
[0 17 8] 

SEQUENCE LISTING 
<110> QfceomW^tt (AJIN0M0T0 CO., LTD.) 

<i2o> mm^y^- v^mmmmm^ 

<130> PAMA-15008 
<160> 14 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 9 
<212> PRT 

<213> Empedobacter brevis 
<220> 

<223> Inventor: HARA, Seiichi 

Inventor: Y0K0ZEKI, Kenzo 
Inventor: ABE, Isao 
Inventor: T0N0UCHI, Naoto 



tbtEijf 2004-30081 15 



#^ 2003-016765 



^-v : 61/ 



Inventor: JOJIMA, Yasuko 
<400> 1 

Leu Phe Thr Ala He Tyr Gin Pro Lys 
1 5 



<210> 2 
<211> 9 
<212> PRT 

<213> Empedobacter brevis 
<400> 2 

Thr Asn Val Thr Tyr Thr Met Pro Asp 
1 5 



<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthesized 
primer 1 

<400> 3 

ttyacngcna thtaycarcc 20 
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62/ 



<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthesized 
primer 2 

<400> 4 

tcnggcatng trtangtnac rtt 23 

<210> 5 
<211> 2024 
<212> DNA 

<213> Empedobacter brevis 

<220> 

<221> CDS 

<222> (61). . (1908) 

<223> gene coding peptide synthase 

<400> 5 

atttcttaat aaaaactgaa atcttaatac atttatacta tcgtaaaatt tattgaacac 60 

gtg aaa aaa tta aca tta aaa gta act eta ctt aca ctt ttg ttg gga 108 
Val Lys Lys Leu Thr Leu Lys Val Thr Leu Leu Thr Leu Leu Leu Gly 
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1 



5 



<$m 2003-016765 
10 



^-v: 63/ 



agt aca gtt gga ttt gcg caa gat gca aaa gca gat tct get tat gtg 156 
Ser Thr Val Gly Phe Ala Gin Asp Ala Lys Ala Asp Ser Ala Tyr Val 
20 25 30 

cgc gac aat tac gaa aaa ata gaa caa gta att ccg atg cgc gat ggt 204 
Arg Asp Asn Tyr Glu Lys He Glu Gin Val He Pro Met Arg Asp Gly 
35 40 45 

aca aag tta ttt aca get att tat cag cca aaa gat aaa aca aaa caa 252 
Thr Lys Leu Phe Thr Ala He Tyr Gin Pro Lys Asp Lys Thr Lys Gin 
50 55 60 

tat ccc gtt ttg tta aat cgt acg cct tat aca gtt gcg cct tat ggt 300 
Tyr Pro Val Leu Leu Asn Arg Thr Pro Tyr Thr Val Ala Pro Tyr Gly 
65 70 75 80 

gta aat gaa tac aag aaa teg tta gga aat ttt cct aca gaa atg cgc 348 
Val Asn Glu Tyr Lys Lys Ser Leu Gly Asn Phe Pro Thr Glu Met Arg 
85 90 95 

gaa ggt ttt att ttt gtt tac caa gat gtg aga gga aaa tgg atg age 396 
Glu Gly Phe He Phe Val Tyr Gin Asp Val Arg Gly Lys Trp Met Ser 
100 105 110 

gaa ggc gaa ttt gaa gat gtt cga cct ata aat cct tea aaa agt aaa 444 
Glu Gly Glu Phe Glu Asp Val Arg Pro He Asn Pro Ser Lys Ser Lys 
115 120 125 

ttliiE# 2 004-30081 15 
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aag gca att gac gaa age aca gat aca ttt gat acg eta gaa tgg ctt 492 
Lys Ala He Asp Glu Ser Thr Asp Thr Phe Asp Thr Leu Glu Trp Leu 
130 135 140 

get aaa aac ttg aag aat tac acg aaa aaa get gga att tat gga att 540 
Ala Lys Asn Leu Lys Asn Tyr Thr Lys Lys Ala Gly He Tyr Gly He 
145 150 155 160 

teg tat cct ggt ttt tat teg aca atg agt ttg gtt aat teg cat cca 588 
Ser Tyr Pro Gly Phe Tyr Ser Thr Met Ser Leu Val Asn Ser His Pro 
165 170 175 

act eta aaa gec gtt teg cca caa gcg ccc gtt acc aat tgg ttt tta 636 
Thr Leu Lys Ala Val Ser Pro Gin Ala Pro Val Thr Asn Trp Phe Leu 
180 185 190 

ggt gac gat ttt cat cat aat gga gtt tta ttc ttg aat gat tct ttc 684 
Gly Asp Asp Phe His His Asn Gly Val Leu Phe Leu Asn Asp Ser Phe 
195 200 205 

tea ttt atg act ttt ttt ggt gta aaa cgt ccg caa cca att acg cca 732 
Ser Phe Met Thr Phe Phe Gly Val Lys Arg Pro Gin Pro He Thr Pro 
210 215 220 

gat aaa ggt ccg aaa cgt ttt gaa tat cca ata aaa gat aat tat aga 780 
Asp Lys Gly Pro Lys Arg Phe Glu Tyr Pro He Lys Asp Asn Tyr Arg 
225 230 235 240 

tBaE# 2004-30081 15 
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ttt tat gca agt ggc tct gta aaa gag ttg aaa gat aaa tat ttg caa 
Phe Tyr Ala Ser Gly Ser Val Lys Glu Leu Lys Asp Lys Tyr Leu Gin 
245 250 255 



gat aat ate aag ttt tac aat gat tta ttt gcg cat cca gat tac gat 
Asp Asn He Lys Phe Tyr Asn Asp Leu Phe Ala His Pro Asp Tyr Asp 
260 265 270 

caa ttt tgg caa gat cgt aat gtt tta cca cat tta act aac gtg caa 
Gin Phe Trp Gin Asp Arg Asn Val Leu Pro His Leu Thr Asn Val Gin 
275 280 285 

cct get gta atg acg gtt gga ggt ttt ttt gat gca gaa gat gtc tac 
Pro Ala Val Met Thr Val Gly Gly Phe Phe Asp Ala Glu Asp Val Tyr 
290 295 300 

ggc get ttc gaa acg tat aaa gca att gag aaa caa aat ccg aaa gca 
Gly Ala Phe Glu Thr Tyr Lys Ala He Glu Lys Gin Asn Pro Lys Ala 
305 310 315 320 

aca aat att atg gtt gec gga cct tgg ttt cat ggt ggt tgg gtt cgt 
Thr Asn He Met Val Ala Gly Pro Trp Phe His Gly Gly Trp Val Arg 
325 330 335 

age aac gga agt act ttt gga gat atg caa ttt gca teg aat aca agt 
Ser Asn Gly Ser Thr Phe Gly Asp Met Gin Phe Ala Ser Asn Thr Ser 
340 345 350 

gag cat tat cag caa gaa ata gaa ttg cct ttt ttt aat tat tac tta 



^-v: 65/ 
828 

876 

924 

972 

1020 

1068 

1116 

1164 
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Glu His Tyr Gin Gin Glu He Glu Leu Pro Phe Phe Asn Tyr Tyr Leu 

355 360 365 

aaa gat aaa ggt aat ttt aaa cca acc gaa get aca att ttt att acg 1212 
Lys Asp Lys Gly Asn Phe Lys Pro Thr Glu Ala Thr He Phe He Thr 
370 375 380 



gga tct aac gaa tgg aaa caa ttt gat get tgg cca cca aaa aat gta 1260 
Gly Ser Asn Glu Trp Lys Gin Phe Asp Ala Trp Pro Pro Lys Asn Val 
385 390 395 400 



aca aca caa aaa att tat ttg caa caa aat ggt aaa ata get ttt aat 1308 
Thr Thr Gin Lys He Tyr Leu Gin Gin Asn Gly Lys He Ala Phe Asn 
405 410 415 



aaa acc aat aca aca act act ttt gac gaa tat gtt gca gat cca aat 1356 
Lys Thr Asn Thr Thr Thr Thr Phe Asp Glu Tyr Val Ala Asp Pro Asn 
420 425 430 



tct cca gtt cct tat tea gga gga gtt tta gaa act cgt tea aga gaa 1404 

Ser Pro Val Pro Tyr Ser Gly Gly Val Leu Glu Thr Arg Ser Arg Glu 
435 440 445 

tat atg gtc gat gat caa cgc ttt get tct act cgt cct gat gtt atg 1452 

Tyr Met Val Asp Asp Gin Arg Phe Ala Ser Thr Arg Pro Asp Val Met 
450 455 460 



gtg tat caa tct gat att ttg aca gaa gat att acg ctt get ggt cct 1500 
Val Tyr Gin Ser Asp He Leu Thr Glu Asp He Thr Leu Ala Gly Pro 
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465 



470 



475 



480 



gtt ate aat cat tta gtg gtt tct act acg gga aca gac get gat tat 
Val He Asn His Leu Val Val Ser Thr Thr Gly Thr Asp Ala Asp Tyr 
485 490 495 



1548 



gtt gta aaa ttg att gat gtt tat cct gaa aac acg cca aaa ttt aat 1596 
Val Val Lys Leu He Asp Val Tyr Pro Glu Asn Thr Pro Lys Phe Asn 
500 505 510 



aac aaa tta atg get gga tat caa aat ttg att cgt gca gaa att atg 1644 
Asn Lys Leu Met Ala Gly Tyr Gin Asn Leu He Arg Ala Glu He Met 
515 520 525 

cgc gga aaa tat aga aat agt ttc tct aac ccc gaa get atg gtt ccg 1692 
Arg Gly Lys Tyr Arg Asn Ser Phe Ser Asn Pro Glu Ala Met Val Pro 
530 535 540 



aat aaa gaa aca aat gta acg tac acg atg cca gat gtt gga cat aca 1740 
Asn Lys Glu Thr Asn Val Thr Tyr Thr Met Pro Asp Val Gly His Thr 
545 550 555 560 

ttt aag aaa gga cat cgc att atg att caa gtt cag aac agt tgg ttt 1788 
Phe Lys Lys Gly His Arg He Met He Gin Val Gin Asn Ser Trp Phe 
565 570 575 



cct tta gca gat cgc aat ccg caa caa ttt atg aat gtt tac gaa gca 1836 
Pro Leu Ala Asp Arg Asn Pro Gin Gin Phe Met Asn Val Tyr Glu Ala 
580 585 590 
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68/ 



act tct aaa gat tat tta aaa caa acg caa cga att tat cat act tct 1884 
Thr Ser Lys Asp Tyr Leu Lys Gin Thr Gin Arg He Tyr His Thr Ser 
595 600 605 

tat ate gaa att ccg gta ttg aaa taacaaaaaa atccagctaa ttagctggat 1938 
Tyr He Glu He Pro Val Leu Lys 
610 615 

tttttttata atgttacttt tcctattttt cctttatttc caactaaaat tacatatttt 1998 

ttatcgggcg aaacegtaca agtatg - 2024 

<210> 6 
<211> 616 
<212> PRT 

<213> Empedobacter brevis 
<400> 6 

Val Lys Lys Leu Thr Leu Lys Val Thr Leu Leu Thr Leu Leu Leu Gly 
15 10 15 

Ser Thr Val Gly Phe Ala Gin Asp Ala Lys Ala Asp Ser Ala Tyr Val 
20 25 30 

Arg Asp Asn Tyr Glu Lys He Glu Gin Val He Pro Met Arg Asp Gly 
35 40 45 

mum 2004-30081 15 
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Thr Lys Leu Phe Thr Ala He Tyr Gin Pro Lys Asp Lys Thr Lys Gin 
50 55 60 

Tyr Pro Val Leu Leu Asn Arg Thr Pro Tyr Thr Val Ala Pro Tyr Gly 
65 70 75 80 

Val Asn Glu Tyr Lys Lys Ser Leu Gly Asn Phe Pro Thr Glu Met Arg 
85 90 95 

Glu Gly Phe He Phe Val Tyr Gin Asp Val Arg Gly Lys Trp Met Ser 
100 105 110 

Glu Gly Glu Phe Glu Asp Val Arg Pro He Asn Pro Ser Lys Ser Lys 
115 120 125 

Lys Ala He Asp Glu Ser Thr Asp Thr Phe Asp Thr Leu Glu Trp Leu 
130 135 140 

Ala Lys Asn Leu Lys Asn Tyr Thr Lys Lys Ala Gly He Tyr Gly He 
145 150 155 160 

Ser Tyr Pro Gly Phe Tyr Ser Thr Met Ser Leu Val Asn Ser His Pro 
165 170 175 

Thr Leu Lys Ala Val Ser Pro Gin Ala Pro Val Thr Asn Trp Phe Leu 
180 185 190 



Gly Asp Asp Phe His His Asn Gly Val Leu Phe Leu Asn Asp Ser Phe 
195 200 205 
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Ser Phe Met Thr Phe Phe Gly Val Lys Arg Pro Gin Pro He Thr Pro 
210 215 220 

Asp Lys Gly Pro Lys Arg Phe Glu Tyr Pro He Lys Asp Asn Tyr Arg 
225 230 235 240 

Phe Tyr Ala Ser Gly Ser Val Lys Glu Leu Lys Asp Lys Tyr Leu Gin 
245 250 255 

Asp Asn He Lys Phe Tyr Asn Asp Leu Phe Ala His Pro Asp Tyr Asp 
260 265 270 

Gin Phe Trp Gin Asp Arg Asn Val Leu Pro His Leu Thr Asn Val Gin 
275 280 285 

Pro Ala Val Met Thr Val Gly Gly Phe Phe Asp Ala Glu Asp Val Tyr 
290 295 300 

Gly Ala Phe Glu Thr Tyr Lys Ala He Glu Lys Gin Asn Pro Lys Ala 
305 310 315 320 

Thr Asn He Met Val Ala Gly Pro Trp Phe His Gly Gly Trp Val Arg 
325 330 335 

Ser Asn Gly Ser Thr Phe Gly Asp Met. Gin Phe Ala Ser Asn Thr Ser 
340 345 350 

Glu His Tyr Gin Gin Glu He Glu Leu Pro Phe Phe Asn Tyr Tyr Leu 
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360 365 
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Lys Asp Lys Gly Asn Phe Lys Pro Thr Glu Ala Thr He Phe He Thr 
370 375 380 

Gly Ser Asn Glu Trp Lys Gin Phe Asp Ala Trp Pro Pro Lys Asn Val 
385 390 395 400 

Thr Thr Gin Lys He Tyr Leu Gin Gin Asn Gly Lys He Ala Phe Asn 
405 410 415 

Lys Thr Asn Thr Thr Thr Thr Phe Asp Glu Tyr Val Ala Asp Pro Asn 
420 425 430 

Ser Pro Val Pro Tyr Ser Gly Gly Val Leu Glu Thr Arg Ser Arg Glu 
435 440 445 

Tyr Met Val Asp Asp Gin Arg Phe Ala Ser Thr Arg Pro Asp Val Met 
450 455 460 

Val Tyr Gin Ser Asp He Leu Thr Glu Asp He Thr Leu Ala Gly Pro 
465 470 475 480 

Val He Asn His Leu Val Val Ser Thr Thr Gly Thr Asp Ala Asp Tyr 
485 490 495 

Val Val Lys Leu He Asp Val Tyr Pro Glu Asn Thr Pro Lys Phe Asn 
500 505 510 
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i 

Asn Lys Leu Met Ala Gly Tyr Gin Asn Leu He Arg Ala Glu He Met 
515 520 525 

Arg Gly Lys Tyr Arg Asn Ser Phe Ser Asn Pro Glu Ala Met Val Pro 
530 535 540 

Asn Lys Glu Thr Asn Val Thr Tyr Thr Met Pro Asp Val Gly His Thr 
545 550 555 560 

Phe Lys Lys Gly His Arg He Met He Gin Val Gin Asn Ser Trp Phe 
565 570 575 

Pro Leu Ala Asp Arg Asn Pro Gin Gin Phe Met Asn Val Tyr Glu Ala 
580 585 590 

Thr Ser Lys Asp Tyr Leu Lys Gin Thr Gin Arg He Tyr His Thr Ser 
595 600 605 

Tyr He Glu He Pro Val Leu Lys 
610 615 



<210> 7 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: synthesized 
primer for preparation of pTrpT 

<400> 7 

gtatcacgag gccctagctg tggtgtcatg gtcggtgatc 40 



<210> 8 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthesized 
primer for preparation of pTrpT 

<400> 8 

ttcggggatt ccatatgata ccctttttac gtgaacttgc 40 



<210> 9 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :synthrsi zed 
primer for preparation of pTrpT_Gtg2 
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38 



<210> 10 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthesized 
primer for preparation of pTrpT_Gtg2 

<400> 10 

gggggctgca gtacttgtac ggtttcgccc gataaa 36 

<210> 11 
<211> 1935 
<212> DNA 

<213> Sphingobacterium sp. 

<220> 

<221> CDS 

<222> (61).. (1917) 

<223> gene of peptide synthase 

<400> 11 

gaaaccaagt gtaaaattat aatttacacc aaagaatgta ctgaacaaat aattatctga 60 



&m 2003-016765 

<400> 9 

gggaattcca tatgaaaaaa ttaacattaa aagtaact 
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atg aaa aat aca att teg tgc eta act tta gcg ctt tta age gca age 108 
Met Lys Asn Thr He Ser Cys Leu Thr Leu Ala Leu Leu Ser Ala Ser 
15 10 15 

cag tta cat get caa aca get gec gac teg get tat gtt aga gat cat 156 
Gin Leu His Ala Gin Thr Ala Ala Asp Ser Ala Tyr Val Arg Asp His 
20 25 30 

tat gaa aag acc gaa gta gca att ccc atg cga gat ggg aaa aaa tta 204 
Tyr Glu Lys Thr Glu Val Ala He Pro Met Arg Asp Gly Lys Lys Leu 
35 40 45 

ttt act gcg ate tac agt cca aaa gac aaa tec aag aaa tat cca gtt 252 
Phe Thr Ala He Tyr Ser Pro Lys Asp Lys Ser Lys Lys Tyr Pro Val 
50 55 60 

ttg etc aat aga acg ccc tac acg gtt tea cct tat ggg cag aac gaa 300 
Leu Leu Asn Arg Thr Pro Tyr Thr Val Ser Pro Tyr Gly Gin Asn Glu 
65 70 75 80 

tat aaa aaa age ttg gga aac ttt ccc caa atg atg cgt gaa ggc tat 348 
Tyr Lys Lys Ser Leu Gly Asn Phe Pro Gin Met Met Arg Glu Gly Tyr 
85 90 95 

att ttc gtt tac cag gat gtc cgt ggc aag tgg atg age gaa ggt gat 396 
He Phe Val Tyr Gin Asp Val Arg Gly Lys Trp Met Ser Glu Gly Asp 
100 105 110 
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^-v: 76/ 

« 

gca ate 444 
Ala He 



gat gaa agt acg gat ace tat gat gcg ctt gaa tgg tta cag aaa aat 492 
Asp Glu Ser Thr Asp Thr Tyr Asp Ala Leu Glu Trp Leu Gin Lys Asn 
130 135 140 

etc aaa aac tat aat ggc aaa gee ggg etc tat ggg att tec tat cca 540 
Leu Lys Asn Tyr Asn Gly Lys Ala Gly Leu Tyr Gly He Ser Tyr Pro 
145 150 155 160 

ggc ttc tat tct acc gtc gga ttg gtc aaa aca cac ccg age ttg aag 588 
Gly Phe Tyr Ser Thr Val Gly Leu Val Lys Thr His Pro Ser Leu Lys 
165 170 175 

gca gtc tec cca cag get ccc gta aca gac tgg tat ate ggc gac gac 636 
Ala Val Ser Pro Gin Ala Pro Val Thr Asp Trp Tyr He Gly Asp Asp 
180 185 190 

ttc cac cat aat ggc gta ttg ttt ctt cag gat gca ttt aca ttc atg 684 
Phe His His Asn Gly Val Leu Phe Leu Gin Asp Ala Phe Thr Phe Met 
195 200 205 

tea acc ttt ggt gtc cct cgt cca aaa ccc att aca ccg gat caa ttt 732 
Ser Thr Phe Gly Val Pro Arg Pro Lys Pro He Thr Pro Asp Gin Phe 
210 215 220 

aag ggc aaa att cag ate aaa gaa gee gat aaa tat aac ttt ttt gca 780 
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ttt gaa gat ata cgt ccg acc acg tac age aaa gat aaa aaa 
Phe Glu Asp He Arg Pro Thr Thr Tyr Ser Lys Asp Lys Lys 
115 120 125 
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i 

Lys Gly Lys He Gin He Lys Glu Ala Asp Lys Tyr Asn Phe Phe Ala 
225 230 235 240 

gaa gca gga aca gcg egg gaa etc aaa gaa aag tat ttt ggt gac tec 828 
Glu Ala Gly Thr Ala Arg Glu Leu Lys Glu Lys Tyr Phe Gly Asp Ser 
245 250 255 

gta caa ttt tgg aat gac ctg ttt aag cat ccc gac tat gat gat ttt 876 
Val Gin Phe Trp Asn Asp Leu Phe Lys His Pro Asp Tyr Asp Asp Phe 
260 265 270 

tgg aaa teg cgt gtg ate acg aat tct tta cag gag gta aaa cca get 924 
Trp Lys Ser Arg Val lie Thr Asn Ser Leu Gin Glu Val Lys Pro Ala 
275 280 285 

gtg atg gtg gtt ggt ggt ttc ttt gac gcg gaa gat get tat gga aca 972 
Val Met Val Val Gly Gly Phe Phe Asp Ala Glu Asp Ala Tyr Gly Thr 
290 295 300 

ttt aag acc tac caa teg att gag gat aaa age aaa aaa aac aac teg 1020 
Phe Lys Thr Tyr Gin Ser He Glu Asp Lys Ser Lys Lys Asn Asn Ser 
305 310 315 320 

att tta gtc gcg gga cct tgg tat cat ggc ggt tgg gtt cgt gca gaa 1068 
He Leu Val Ala Gly Pro Trp Tyr His Gly Gly Trp Val Arg Ala Glu 
325 330 335 

gga aac tat tta ggt gat ate caa ttt gag aaa aaa acc agt att act 1116 
Gly Asn Tyr Leu Gly Asp He Gin Phe Glu Lys Lys Thr Ser He Thr 
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I 

■I 

350 

tat cag gaa caa ttt gaa caa cca ttt ttc aaa tat tac eta aaa gat 1164 
Tyr Gin Glu Gin Phe Glu Gin Pro Phe Phe Lys Tyr Tyr Leu Lys Asp 
355 360 365 

gaa gga aac ttc gee cct tec gaa get aac att ttt gtt tea ggc age 1212 
Glu Gly Asn Phe Ala Pro Ser Glu Ala Asn He Phe Val Ser Gly Ser 
370 375 380 

aac gaa tgg aaa cat ttc gaa cag tgg cca cca aaa aat gta gag aca 1260 
Asn Glu Trp Lys His Phe Glu Gin Trp Pro Pro Lys Asn Val Glu Thr 
385 390 395 400 

aaa aaa eta tac ttc caa cct cag ggg aaa ctt gga ttt gac aaa gtt 1308 
Lys Lys Leu Tyr Phe Gin Pro Gin Gly Lys Leu Gly Phe Asp Lys Val 
405 410 415 

caa cgt aca gat tec tgg gat gaa tat gta aca gac cct aat aaa cct 1356 
Gin Arg Thr Asp Ser Trp Asp Glu Tyr Val Thr Asp Pro Asn Lys Pro 
420 425 430 

gtt ccg cat caa ggt ggg gta att caa aac cga aca egg gag tat atg 1404 
Val Pro His Gin Gly Gly Val He Gin Asn Arg Thr Arg Glu Tyr Met 
435 440 445 

gta gat gat caa cgt ttc gcg get agt cgc cct gat gtc atg gtt tat 1452 
Val Asp Asp Gin Arg Phe Ala Ala Ser Arg Pro Asp Val Met Val Tyr 
450 455 460 



mi 2003-016765 



340 



345 
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caa acg gaa ccg ttg acg gag gac ctg acg ata gta ggc cca ate aaa 
Gin Thr Glu Pro Leu Thr Glu Asp Leu Thr He Val Gly Pro He Lys 
465 470 475 480 

aac ttt etc aaa gtt tct tea aca gga aca gac gcg gac tat gtt gtc 
Asn Phe Leu Lys Val Ser Ser Thr Gly Thr Asp Ala Asp Tyr Val Val 
485 490 495 



aaa ctg att gac gtt tat ccg aat gat gca gca agt tat caa gga aaa 
Lys Leu He Asp Val Tyr Pro Asn Asp Ala Ala Ser Tyr Gin Gly Lys 
500 505 510 



aca atg get gga tat caa atg atg gta cgt ggt gag ate atg gcg ggg 
Thr Met Ala Gly Tyr Gin Met Met Val Arg Gly Glu He Met Ala Gly 
515 520 525 

aaa tac cga aat ggt ttc gat aaa gcg cag gee ttg act cca ggt atg 
Lys Tyr Arg Asn Gly Phe Asp Lys Ala Gin Ala Leu Thr Pro Gly Met 
530 535 540 

gtc gaa aag gtg aat ttt gaa atg cca gac gtt gcg cat ace ttc aaa 
Val Glu Lys Val Asn Phe Glu Met Pro Asp Val Ala His Thr Phe Lys 
545 550 555 560 

aaa gga cat cgc att atg gtt cag gta caa aac tea tgg ttt ccg ctg 
Lys Gly His Arg He Met Val Gin Val Gin Asn Ser Trp Phe Pro Leu 
565 570 575 



^-v: 79/ 



1500 



1548 



1596 



1644 



1692 



1740 



1788 
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gca gaa cga aat cca cag gtg ttt tta gca cct tat aca get acc aaa 
Ala Glu Arg Asn Pro Gin Val Phe Leu Ala Pro Tyr Thr Ala Thr Lys 
580 585 590 



1836 



get gat ttc cgc aaa get acc caa cgt att ttt cac gat gtg aac aat 1884 
Ala Asp Phe Arg Lys Ala Thr Gin Arg He Phe His Asp Val Asn Asn 
595 600 605 

gec aca tac ate gaa ttt tct gtc etc aaa gat tagcaggtaa attcgaaa 1935 
Ala Thr Tyr lie Glu Phe Ser Val Leu Lys Asp 
610 615 



<210> 12 
<211> 619 
<212> PRT 

<213> Sphingobacterium sp. 
<400> 12 

Met Lys Asn Thr He Ser Cys Leu Thr Leu Ala Leu Leu Ser Ala Ser 
15 10 15 

Gin Leu His Ala Gin Thr Ala Ala Asp Ser Ala Tyr Val Arg Asp His 
20 25 30 

Tyr Glu Lys Thr Glu Val Ala He Pro Met Arg Asp Gly Lys Lys Leu 
35 40 45 

Phe Thr Ala He Tyr Ser Pro Lys Asp Lys Ser Lys Lys Tyr Pro Val 
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mm. 2 0 0 3 - 0 1 6 7 6 5 V \ 81/ 

i 

f 

55 60 

Leu Leu Asn Arg Thr Pro Tyr Thr Val Ser Pro Tyr Gly Gin Asn Glu 
65 70 75 80 

Tyr Lys Lys Ser Leu Gly Asn Phe Pro Gin Met Met Arg Glu Gly Tyr 
85 90 95 

He Phe Val Tyr Gin Asp Val Arg Gly Lys Trp Met Ser Glu Gly Asp 
100 105 110 

Phe Glu Asp He Arg Pro Thr Thr Tyr Ser Lys Asp Lys Lys Ala He 
115 120 125 

Asp Glu Ser Thr Asp Thr Tyr Asp Ala Leu Glu Trp Leu Gin Lys Asn 
130 135 140 

Leu Lys Asn Tyr Asn Gly Lys Ala Gly Leu Tyr Gly He Ser Tyr Pro 
145 150 155 160 

Gly Phe Tyr Ser Thr Val Gly Leu Val Lys Thr His Pro Ser Leu Lys 
165 170 175 

Ala Val Ser Pro Gin Ala Pro Val Thr Asp Trp Tyr He Gly Asp Asp 
180 185 190 

Phe His His Asn Gly Val Leu Phe Leu Gin Asp Ala Phe Thr Phe Met 
195 200 205 
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Ser Thr Phe Gly Val Pro Arg Pro Lys Pro He Thr Pro Asp Gin Phe 
210 215 220 

Lys Gly Lys He Gin He Lys Glu Ala Asp Lys Tyr Asn Phe Phe Ala 
225 230 235 240 

Glu Ala Gly Thr Ala Arg Glu Leu Lys Glu Lys Tyr Phe Gly Asp Ser 
245 250 255 

Val Gin Phe Trp Asn Asp Leu Phe Lys His Pro Asp Tyr Asp Asp Phe 
260 265 270 

Trp Lys Ser Arg Val He Thr Asn Ser Leu Gin Glu Val Lys Pro Ala 
275 280 285 

Val Met Val Val Gly Gly Phe Phe Asp Ala Glu Asp Ala Tyr Gly Thr 
290 295 300 

Phe Lys Thr Tyr Gin Ser He Glu Asp Lys Ser Lys Lys Asn Asn Ser 
305 310 315 320 

He Leu Val Ala Gly Pro Trp Tyr His Gly Gly Trp Val Arg Ala Glu 
325 330 335 

Gly Asn Tyr Leu Gly Asp He Gin Phe Glu Lys Lys Thr Ser He Thr 
340 345 350 



Tyr Gin Glu Gin Phe Glu Gin Pro Phe Phe Lys Tyr Tyr Leu Lys Asp 
355 360 365 
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Glu Gly Asn Phe Ala Pro Ser Glu Ala Asn He Phe Val Ser Gly Ser 
370 375 380 

Asn Glu Trp Lys His Phe Glu Gin Trp Pro Pro Lys Asn Val Glu Thr 
385 390 395 400 

Lys Lys Leu Tyr Phe Gin Pro Gin Gly Lys Leu Gly Phe Asp Lys Val 
405 410 415 

Gin Arg Thr Asp Ser Trp Asp Glu Tyr Val Thr Asp Pro Asn Lys Pro 
420 425 430 

Val Pro His Gin Gly Gly Val He Gin Asn Arg Thr Arg Glu Tyr Met 
435 440 445 

Val Asp Asp Gin Arg Phe Ala Ala Ser Arg Pro Asp Val Met Val Tyr 
450 455 460 

Gin Thr Glu Pro Leu Thr Glu Asp Leu Thr He Val Gly Pro He Lys 
465 470 475 480 

Asn Phe Leu Lys Val Ser Ser Thr Gly Thr Asp Ala Asp Tyr Val Val 
485 490 495 

Lys Leu He Asp Val Tyr Pro Asn Asp Ala Ala Ser Tyr Gin Gly Lys 
500 505 510 

Thr Met Ala Gly Tyr Gin Met Met Val Arg Gly Glu He Met Ala Gly 
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i 

i 

515 520 525 

Lys Tyr Arg Asn Gly Phe Asp Lys Ala Gin Ala Leu Thr Pro Gly Met 
530 535 540 

Val Glu Lys Val Asn Phe Glu Met Pro Asp Val Ala His Thr Phe Lys 
545 550 555 560 

Lys Gly His Arg He Met Val Gin Val Gin Asn Ser Trp Phe Pro Leu 
565 570 575 

Ala Glu Arg Asn Pro Gin Val Phe Leu Ala Pro Tyr Thr Ala Thr Lys 
580 585 590 

Ala Asp Phe Arg Lys Ala Thr Gin Arg He Phe His Asp Val Asn Asn 
595 600 605 

Ala Thr Tyr He Glu Phe Ser Val Leu Lys Asp 
610 615 



<210> 13 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthesized 



tU!iE# 2004-30081 15 



#gg 2003-016765 ^- v : 85/E 

i 

i 

primer for preparation of pTrpT_Sm_aet 
<400> 13 

gggaattcca tatgaaaaat acaatttcgt 30 

<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthesized 
primer for preparation of pTrpT_Sm_aet 

<400> 14 

gctctagact aatctttgag gacagaaaa 29 

[HI] 
[HI 2] 
[H3] 

L — T ^ — > "f- )\y t L — if)V^ 5 >frb<D L - T 9 — ^- L-^;U 
[14] 

■9->f h/7XA|» (Cy) i^'J^XAlfl- (Pe) K:fiq£1-*iMtti£^t 
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i 

t 

mm 



120 




♦ : »K&®>fc(pH3.9~5.4) 
A : MES*8ffi?ft(pH5.4~6.4) 
▲ : U >S^3i>£(pH6.0~7.9) 
O : *^INi®>£(pH7.8~9.3) 
□ : CAPS«S)fc(pH9.3~10.7) 

• : K2HPO4-NaOHlIIr>$(pH10.8~11.6) 



l] 
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0 30 60 90 120 



■ : ^^ADET'O^L-Ala-L-GIn 
A : S?^&^ni£T<D£j&L-Ala-L-Gin 
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[04] 



■ Ala-Gln^J&jStt 



Cy Pe 
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# 0 2003-016765 
ffl I A 1 I ffi # 



|-S§- [000000066] 
1 . B 1991^ in 2B 

Bf ra^^g^f 1T§1 5f If 



aiSE#-f- HJiE# 2 0 0 4 - 3 0 0 8 1 1 5 



